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REGULATIONS 



GEOLOGICAL SOCIETY OF DUBLIN. 



I. OBJECTS. 

The Geological Society of DuWin is itidtifuted for th6 purpose of 
investigating the mineral structure of the earth, and more parti- 
cularly of Ireland. 

II. CONSTITUTIOW. 

1. The Society consists of Ordinary Members, Honorary Mem- 
bers, Corresponding Members, and Associate Members. 

2. The Officers shall be chosen from among the Ordinary Mem- 
bers ; and shall consist of a President, five Vice-PresidetitiS, two 
Secretaries, and twd Treasurers. 

3. These, with fifteen other Ordinary Members^ shall constitute 
the Council. 

4. The Officers and other Members of the Council for each 
year shall be elected at the Annual General Meeting of the Society, 
in February. 

5. In case any Officer or Member of the Council resignis, or dies, 
the Council may, if they think necessary, appoint some one to 
supply his place for the remainder of the year. 

A 



III. ADMISSION OF MEMBERS. 

1. Gentlemen are admitted as Ordinary Members by vote of 
the Society, on being duly proposed and seconded. 

2. The sum to be paid by each Member on admission, includ- 
ing his first year's subscription, shall be, at his option, £2, or £5. 

3. If an admission fee of £2 be paid, the annual subscription is 
£1 ; and if an admission fee of £5 be paid, the annual subscription 
is 10s. In each case the subscription becomes due on 1st Ja- 
nuary, and shall be paid in advance. 

4. Any annual Member who shall not pay such subscription 
within two calendar months after the 1st of January, or within 
such further time as the Council shall allow, shall cease to be a 
Member. 

5. Any Member may compound for his Annual Subscription, 
by paying to the Treasurers the sum of £10. 

6. Any Member who shall have paid an admission fee of £5 shall 
be at liberty, at any time, to compound for his annual subscription 
by payment of a further sum of £5. 

7. Any person not residing for more than 63 days in each year 
within twenty miles of Dublin, shall be a Member for life, or un- 
til he comes to reside within the above distance, on paying to the 
Treasurers the sum of £5. 

8. Any no^-resident life Member who shall reside within 
twenty miles of Dublin for more than 63 days in any one year, 
shall cease to be a Member, unless he shall either pay an additional 
composition of £5, or shall pay a subscription of 10s. for each year 
in which he shall so reside for more than 63 days. 

9. Members leaving the United Kingdom, and residing abroad, 
may within one year after their return resume their privileges, 
on payment of the current year's subscription, provided they were 
not in arrear at the time of their departure. 

10. Distinguished persons residing out of Ireland may be elected 
Honorary Members of the Society, without annual or other pay- 
ment, by a vote of the Society at any of its ordinary meetings, 
on the previous recommendation of the Council. 



11. Corresponding Members maybe elected by the Society at 
large on the recommendation of Council. They shall not be liable 
to any subscription while they continue absent from the country 

12. Undergraduates of the University may be elected Associate 
Members, on being proposed and seconded in the usual manner. 
Such election shall only hold good for one year. Associates shall 
pay 5s,foreach year they shall continue Associates,but will be cre- 
dited with these payments, as against their admission fee, if they 
should afterwards become Ordinary Members. 

13. It shall be deemed sufficient service of any notice concern- 
ing the business of the Society, to put it into the Post Office, 
directed to the address of each Member, entered in the books of 
the Society. 

IV. OFFICERS. 

President. 

1. The same person shall not be President for more than five 
years in succession. 

2. The President shall be Chairman of the Council, and of all 
meetings of the Society, when present. 

Vice-Presidents, 

1. Two, at least, of the Vice-Presidents shall go out at each 
election. 

2. The Vice-Presidents shall in rotation, or otherwise, as they 
may agree amongst themselves, supply the place of the President, 
when he is absent. 

Secretaries. 

It shall be the duty of the Secretaries — 

1. To attend the meetings of the Society and of the Council, 
and to see that minutes of the proceedings at each meeting are 
entered in a book to be kept for that purpose ; 

2. At each meeting, to read aloud the minutes of the preceding 
meeting ; 

3. At the ordinary meetings, to announce the presents and do- 
nations made to the Society since their last meeting, and to read 



aloud 8uch original or other letters and papery as the Council shall 
direct ; 

4. To conduct liie correspondence of the Society ; 
. 6. To edit any publications of the Society ; 

6, To prepare a report of the proceedings of the Society dur- 
ing each year, to be read at the Annual General Meeting, 

Treasurers. 

It shall be the duty of the Treasurers — 

1. To collect and receive for the Society all donations and sub- 
scriptions, and enter them in a book ; 

2. To furnish an account to the Society, at the Annual General 
Meeting, of the receipts and expenditure of the preceding year ; 

3. To report the state of the accounts, when called upon by 
the Council. 

4. Nq money shall be paid by the Treasurers, except upon the 
order of the Council, signed by the Chairman, at a meeting at 
which at least five Members have been present. 

V. COUNCIL. 

1. Three Members, at least, of the Council must go out at each 
}£l^ction. 

2. 'Five Members, including the Chairman, shall be a quorum. 
3* The Council shall meet on the first and third Wednesday of 

e^ph month. One of the Secretaries, with any two other Mem- 
bers of Council, shall have the power of convening a Meeting of 
Council at any time. 

4. The Chair of the Council shall be taken in the same man- 
ner as that of the Ordinary Meetings. 

5. A Member wishing that any of the Regulations of the So- 
ciety should be altered or added to, must, in the first instance, 
submit the proposed alterations or addition in writing to the Coun- 
cil. If they approve of it, he may submit it to the Society for 
discussion at each of the two next meetings. If it is disapproved 
of by the Council, he may then submit it to the Society at the 



Meeting of April or November, provided it is signed by himself 
and at least ten other Members. On being moved by him or any 
of these, it may be discussed at each of the two next Meetings. It 
may in either case be put to the vote atthelattofauchMeetings, 
but not sooner ; and if approved of by such vote, it shall form 
part of the laws of the Society, but not otherwise. 

VI. 

It shall be the duty of the Council — 

1. To superintend all the affairs of the Society, and to arrange 
the times and terms of admission of Visitors to the Library. 

2. To arrange the business to be brought forward at the Ordi- 
nary Meetings, and at the Annual General Meetings. 

3. To select from the Papers and Letters communicated to the 
Society those which appear t% them of sufficient interest to be read 
to the Society, or to be published. 

4. To make regulations as to the manner and cost of Publica- 
tion and Illustration. 

5. To carry into effect, as far as in their power, the various 
regulations of the Society. 

6. To recommend to the Society the persons whom they think 
fit to be the Officers and Council for each ensuing year. 

7. To appoint Salaried Officers, Clerks, or Servants of the 
Society. 

8. The Council may exchange, or otherwise dispose of, dupli- 
cate books, maps, or specimens belonging to the Society, as they 
may deem advantageous to the Society. 

All the property of the Society to be vested in the Council for 
the time being, who shall take care to keep accurate inventories 
and catalogues thereof, which they shall deliver to the succeed- 
ing Council, with the property mentioned therein. 

9. The Council may authorise the lending of books, maps, 
drawings, and specimens, to any of the Members, under such re- 
gulations and conditions as they may think expedient. 

10. All questions at the Meetings of the Council to be decided 
by a majority of votes, the Chairman having a casting vote, in ad- 
dition to his ordinary vote. 



VI. MEETINGS. 

Ordinary Meetings. 

I. The Society shall meet on the second Wednesday in each 
month, from November to June, inclusive, and on such other days 
as the Council may appoint. 

II. At the Ordinary Meetings the order of business shall be as 
follows — 

1. The Minutes of the preceding Meeting shall be read aloud 
by the Secretary, and be submitted to the Meeting for confirmation. 

2. The Donations made to the Society shall be announced and 
exhibited. 

3. New Members shall be proposed and balloted for. 

4. Geological communications shall be announced and read. 

5. The Members present shall then be invited by the Chair- 
man to deliver aloud from their places their opinions on the com- 
munications which have been read, and on the specimens and 
drawings which have been exhibited at that Meeting. 

6. When the other business has ended, the Society shall pro- 
ceed to consider any measures which may be regularly brought 
forward. 

III. The President, or in his absence one of the Vice-Presi- 
dents or Treasurers, shall be Chairman of the Meeting ; and if these 
shall be absent, the Members present shall appoint some other 
Member of the Council to preside. 

IV. All the questions shall be decided by the majority of votes. 

V. Where the votes are equal, the Chairman shall have a cast- 
ing vote, but he shall liot have a previous vote as a Member. 

VI. Any Ordinary Member shall have the privilege of intro- 
ducing a stranger to the Ordinary or Annual General Meeting, 
subject to such regulations as the Council may from time to time 
think advisable. 

ANNUAL GENERAL MEETING. 

1. The Annual General Meeting of the Society shall be held 



on the second Wednesday in February in each year, for the pur- 
pose of electing the Council and OflScers for the ensuing year, and 
hearing the annual report of the Council to the Society. 

2. A printed Balloting List shall be prepared before the day 
of the Annual Meeting, containing the names of such persons as 
the Council shall recommend to be elected Council and Officers 
for the ensuing year. 

3. The Secretaries shall deliver one of such lists to each Mem- 
ber who wishes to ballot on the day of the Meeting. 

4. The Chair to be taken at half-past eight o'Clock p. m. 

5. A Balloting glass shall be then placed on the table, and re- 
main there for one hour, when the ballot shall close. 

6. A Member wishing to remove any person from the list may 
strike out his name, and write in its place the name of the person 
whom he wishes to be elected. 

7". The list shall be thrown into the glass by each Member who 
votes. 

8. The Chairman shall appoint two Scrutineers, whose duty 
it shall be to superintend the ballot, and see that none but Members 
ballot, that no Member ballots more than once, or puts more than 
one list into the Glass. 

9. At the expiration of the above hour, when the ballot has 
closed, one of the Scrutineers shall read the several lists aloud, 
whilst the other shall put a mark against each name as often as it 
is repeated. 

10. The two Scrutineers shall then count the number of marks 
affixed to each name ; and those who have the greatest number of 
marks shall be elected as they stand in the list, provided that 
amongst these there be at least three new Members of Council, 
and two new Vice-Presidents. 

11. But if amongst these there be not at least three new Mem- 
bers of Council, and two new Vice-Presidents, those proposed 
Members of Council or Vice-Presidents who have the least num- 
ber of marks respectively shall be rejected, until two Vice-Pre- 
sidents and three Members of Council are excluded ; and their 
places shall be supplied by those who have the next greatest num- 
ber of marks, respectively. 
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12. If two or more names have an equal number of marks, the 
order of preference shall be decided by lot. 

13. When the Scrutineers have reported those who are elected, 
the Chairman shall declare the names to the Meeting. 

14. Before the commencement of the ballot, the Chairman shall 
read aloud the preceding regulations. 

15. While the ballot is in progress, the Annual Report shall be 
read aloud by one of the Secretaries ; and any Member may pro- 
pose any question to the Secretaries respecting the matters con- 
tained in such Report, and make such observations upon. the 
affairs of the Society as he may think 6t. 

VII. PAPERS. 

1. All Papers sent to the Society are to be considered as its 
property forthwith. 

2. No Paper shall be read at the Meetings of the Society un-. 
til the Secretaries shall have apprised the Author of this regula- 
tion, in case he shall not be a member of the Society. 

3. If any Author shall request that his Paper may not be pub- 
lished in the Journal of the Society, or otherwise, such request 
shall be complied with. 
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I. — On the Occubrence of Nickelifeeous Magnetic Ptkites fboh 

TiEKNAKILL, NEAK MaUM, CoUNTT OF GaLWAT. By THE KeV. SaMUEL 

Haughton, r.E.S., President. 

[Read June 13, I860.] 

The royalties of the estate of the Provost of Trinity College in the county 
of Galway having been leased to Mr. Hodson, of well-known mining ce- 
lebrity in the comity of Wicklow, this gentleman has proceeded to develop 
the resources of this part of the county of Galway with his accustomed 
skiU and success. Six lodes have already rewarded his enterprise, 
viz. : — 

1 . Main lode : 20 ft. wide, containing sulphur and a little copper ore. 

2. North lode : 12ft. wide. 

3. Cross lode : in places seen 20 ft. wide, containing sulphur, copper, 
and particles of lead ore. 

4. East and west lode : 30 ft. wide, containing a little sulphur ore. 

5. South lode : 20 ft. wide, with a most beautiftil appearance of sul- 
phur and copper ore. 

6. Iron lode : seen at surface 30 fins. wide. 

The sulphur ore fi'om these lodes was careftdly examined by Mr. 
M'Dowell and myself, in October last and in May, with the following 
results : — 

First Analysis. 

Chlorite, 0-25 

Iron, 60-41 

Copper, 0-21 

Nickel, 0-07 

Sulphur (diff.), 39-06 

100-00 

JOTJEN. GEOL. SOC. DUB. — TOL. IX, B 



2 JOURNAX OF THE aEOLOQICAL SOCIETY OF DUBLDf. 

Second Analysis. 

Chlorite and Quartz, 11*85 

Iron, 52-44 

Sulphur, 35-70 

99-99 
From these analyses, it is evident that the ore is magnetic pyrites, 
containing traces, though unquestionably genuine, of copper and nickel ; 
which latter valuable metal, it is to be hoped, will occur in greater 
quantity as the mining operations descend. From the two analyses, it 
appears that the proportion of atoms of iron and sulphur are : — 





l8t Analysis. 


2nd Analysis. 


Iron, 

Sulphur, .... 


2-16 
2-44 


: 


1-87 
2-28 


6 

7 



These are proportions commonly recorded for this mineral. I be- 
lieve myself that the mineral is probably a protosulphuret.of iron, with 
a slight mechanical admixture of iron pyrites. 

The lode containing the magnetic pyrites bears N. 76** W. by com- 
pass, and, if prolonged, would pass probably into the townland of Bar- 
rowgarriff, the minerals from which have been reported on by Dr. 
Apjohn. 

The true bearing of this lode is W. 12* S. The veinstone is quartz 
and chlorite, so well known to Cornish miners as " Peach." 

Another of the lodes, known as the Iron Lode, bears N. 65" E. by com- 
pass, or N. 39° E. (true), and contains large masses of red massive garnet, 
similar to that found in lodes at Botallack, in West Cornwall, and brown 
iron ore, the veinstone being, as before, quartz and chlorite ; it is be- 
tween 20 and 30 yds. wide. 



II. — On Two Associated Mineeals feom Ross Hill, neae Mauh, Co. 
Galway. By James Apjohn, M. D., Professor of Chemistry and Mi- 
neralogy in the University of Dublin. 

[Read December 12, I860.] 

In January, 1859, I received from Alexander Dickson, Esq., agent to 
Lord Leitrim, a box of rocks and minerals, and was requested by him 
to make such experiments upon them as would enable me to report upon 
the commercial value of each, and the mineral character of the district 
in which they were found. The specimens were collected by Mr. Dick- 
son upon the townlands of Cleggan and Carrowgariffe, part of the Ross- 
hill estate, situate in the mountain district of Connemara, lying between 
Lough Mask and Lough Corrib. The metallic minerals were few in 
number, and of a common kind, consisting of galena, the ordinary ore of 
lead, and of two compounds of sulphur and iron. One of these, which 
occurred in minute crystals, disseminated through quartz, was the well- 
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known iron pyrites ; the other was massiye, slightly magnetic, and had 
adhering to, and dispersed through it, a green suhstance, resembling 
chlorite, and which, upon a qualitative examination, was found to be a 
silicate of the protoxide of iron. 

Of the earthy minerals, there was but one having any claim to no- 
velty, and it is to this' that I venture to solicit the attention of this So- 
ciety for a few moments. 

This substance, which Mr. Dickson informed me was very abundant 
on Gleggan, had a curved, foliated structure, the laminas of which it was 
composed not being parallel in masses of any size, but intersecting at 
various angles. Its colour was whit©, ^th occasionally a tinge of yel- 
lowish-green ; its lustre pearly, and in very thin laminae it was sub- 
translucent ; its hardness was somewhat over 2, or a little higher than 
gypsum. 

Before the blow-pipe it was nearly infusible, and it had the specific 
gravity of 2*802. Submitted to a careful analysis, it was found to have 
the following composition : — 

Silex, 46-42 . . 102 . . 4 

Alumina, 87-92 > ^.^. „ 

Peroxide of iron, . . . 0-46 J * • " /^ • • ^ 

Lime, 0*67^ 

MagnesiA, 0-17 1 . . 026 . . 1 

Potash, 9-63 f 

Soda, 1-54J 

Water, 4-40 . . 048 . . 2 



101-21 



Upon discussing these results in the usual manner, they are found to 
conduct to the empirical formula 

4Si03 + SRjO, + KG + 2H0, 

B3O3 representing the alumina and peroxide of iron, and EO the com- 
bined amount of the alkalies and alkaline earths. From this it is easy 
to deduce the rational formula 

KO, SiOa + 3(B^03, SiOa) + 2H0 ; 
or, should we wish to avoid any hypothesis as to the manner in which 
the proximate constituents are arranged, we can write it 
(,^3KO + T%E,03)fSiO,. 

This latter method of representing in symbols the constitution of a mi- 
neral is becoming popular with mineralogists, as it takes cognizance of 
a fact, now pretty well established, viz., that protoxides and sesqui- 
oxides may replace each other ; and also exhibits, by means of the coef- 
ficient attached to the silicic acid, the ratio between the amount of oxygen 
in the latter and in the basic oxides. 

When I had completed this analysis, I was under the impression that 
1 had fallen on a new and interesting mineral, having some general re- 
semblance to talc, but differing from it in important particulars, being 
a little harder, and having a totally different composition, — containing. 
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for example, but a mere trace of magnesia, the sole basic constituent of 
true talc, but, instead thereof, about 38 per cent, of alumina, and over 
11 per cent of mixed soda and potash. Before, however, announcing it 
as new, it became necessary to look into the books; and, having done so^ 
I find mention made of several minerals which have some resemblance to 
that under consideration. A fe^of these minerals have been noticed by 
Thomson and Dana ; but the most complete list of them occurs in the 
recent interesting volume, by Gregg and Lettsom, on the Mineralogy of 
Great Britain and Ireland. The subjoined Table includes these different 
minerals, and, in addition, the Damourite of Delesse, a mineral found in 
Brittany, associated with Kyanite. The name of each mineral, its lo- 
cality, and the name of the chemist by whopi its analysis was made, is 
also given : — 

Table I. 



m 



lit 



III 



^ 






5|s 



^ae 



III 






111 

Pi 



saex, 

Alandtia, . . . 
Peroxide of Iron, 
Protoxide of Iron, 
Protoxide of Man 

ganese,. 
Lime, . . 
Magnesia, 
Potash, . 
Soda, . . 
Water, . 



44*55 
33*80 



46-00 
86-20 



45-15 
40-11 



47-79 
82-61 



7-70 

2-25 
1*80 
8-80 



2-88 

3-94 
9-61 



2-43 



617 



4-17 
1-90 



4-60 



6-26 



2-00 



4-25 



9-23 
4-00 



99-16 



99-63 



98-01 



100-40 



43-47 

31-42 

4-79 



4^-23 

33-08 

8*48 



46-6Q 

33-91 

2*69 

•82 



45-22 
37-87 

trace 



31 trace 



1*38 
1-13 
10-71 
1-44 
5-48 



2-10 
8-87 
1-45 
4-12 



-90 
7-32 
2-70 
4-63 



99-7? 



99-38 



99-78 



11-20 



6*25 



99 64 



Before comparing these minerals with each other, and with that from 
Connemara, it was desirable to calculate the empirical formula of each. 
This has been done, and the results are here subjoined : — 



Table II. 



eSiOs + 4llaO, + 3K0 + 4H0. 

5SiOj + SRjOa + 2R0 + HO. 

6SiOj + SEaO, + 2R0 + 3H0. 

lOSiOa + 6EaOj + 5R0 + 4H0. 



Talcite, Wicklow (Tennant), . 

Talcite, Wicklow (Short), . . 

Gilbertite, Cornwall (Lehunt), . 

Gilbertite, Cornwall (Thomson), 

Speckled Mica, Three-Rook Moun- 
tain (Haughton), SSiOs + 2R,03 + RO + 2H0. 

Margarodite, St. Etienne (Delesse), SSiOj + 2R2O3 + RO + 1-3H0. 

Margarodite, Connecticut (Brush 

and Smith), SSiOa + 2R2OS f R0 + 1-6H0. 

Damourite, Brittany (Delesse), . 4810, + 3R2O3 + RO + 2H0. 

Mineral from Connemara (Apjohn), 4SiO, + dRjOt + RO + 2H0. 
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The preceding Table may be also thus written : — 
Table III. 

Talcite (Tennant), (^3 KO + I^RzOs) f SiO, + 4H0. 

Talcite (Short), (^2^3R0 + ^yEjOj) ff-SiOj + HO. 

Gilbertite (Lehunt), (^3E0 + ff RA) If SiOa + 3H0. 

Gilbertite (Thomson), . . . (^y3R0 + l^^oj) I^SiOa + 4H0. 

Speckled Mica (Haughton), . . (| 3 RO + f R3O3) f SiOj + 1 •3H0. 

Margarodite (Belesse), ... Do. do. 

Margarodite (Smith and Brush), . Do. do. 

Cleggan Mineral (Apjohn), . . (^SB.0 + -^^0,) f SiOj + 2H0. 

Damourite (Delesse), .... Do. do. 

Of these different minerals, the only one which has exactly the same 
composition with mine is the Damourite of Delesse. The analysis is 
given in Dufresnoy's Mineralogy ; and upon examining it, I find it yields 
precisely the sime formula as that at which I have arrived for the mi- 
neral from Cleggan. I may add that it has the same specific gravity 
(2*792), the same degree of hardness, the same colour and lustre, and 
behaves before the blow-pipe in a similar manner. In fact, I cannot 
entertain any doubt that they are both specimens of the same species. 

TheWicklow Talcites, analysed by Short and Tennant, are quite 
distinct from my mineral, their formulae being different, and the fixed 
alkalies being absent from them. The same may be said of the Cornish 
Gilbertites; only one of these (that analysed by Thomson) includes an 
alkali, and this is altogether soda. The Margarodites of Haughton, 
Delesse, and Brush, appear to be identical minerals ; but, although in- 
cluding the alkalies in considerable quantity, their formulae are so dif- 
ferent from that of the Cleggan mineral, and from Damourite, that the two 
latter cannot be confoimded with them. Their physical characters also 
are, I believe, materially different from DamQurite. This is certainly 
true of the mineral analysed by our Chairman, — a specimen of the 
speckled mica of the Three-Rock Mountain, — ^but which Gregg and 
Lettsom have most imjustifiably denominated Talcite, 

And here it wiU be proper to observe, that our able and indefatigable 
President, in his valuable Notes on Irish Mines, has given the analysis 
of a pale-green steatitic substance, which he describes as often occurring 
in the mineral lodes of Wicklow, and the granite which they traverse. 
This mineral might certainly be called a Talcite, from its resemblance to 
some varieties of Talc. It is also similar in appearance to Damourite ; 
but differs from it somewhat in composition, — not, however, to such a de- 
gree as to render it impossible that they should be the same mineral. 
The close analogy between the two minerals will be best seen by writing 
the formula of each upon the hypothesis which assumes that a protoxide 
and a sesquioxide can replace each other in quantities which include the 
same amount of oxygen. Written on this plan, the pale-green steatitic 
mineral of Professor Haughton, and the mineral from Connemara, will be 
represented as follows : — 
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Mineral from Connemara, . . (i\y3R0 + ^1^0^) f SiOg. 
Pale -green steatitic mineral, . (^3R0 + -^BjOa) fSiOs- 

The discrepancy between these formuloB is certainly small, and I 
incline to the opinion that the minerals to which they refer will ulti- 
mately prove to be the same ; or, in other words, that Professor Haugh- 
ton has preceded me in detecting the Damourite in Ireland. The loca- 
lity of Cleggah, in Connemara, will still be distinguished by containing 
this mina-al in large masses, spread over an extensive district, and not 
merely as a thin, superficial coating on granitic rocks, the form in which 
it has been found in Wicklow. 

The Damourite of Delesse was, as has been already mentioned, found 
associated with numerous crystals of Kyanite. I have now to state that 
the Damourite of Connemara has imbedded in it numerous prismatic 
nodules, more or less rounded, of a mioeral having the same composition 
as Kyanite, and well known under the name of Andalusite. In thin splin- 
ters, it has something of a flesh-red colour ; is subtranslucent, and infu- 
sible before the blow-pipe. The crystalline form could seldom be deduced 
from an examination of the nodules ; but in one or two specimens the 
outline of the right rhombic prism could be traced without difficulty. 
The specific gravity, taken with great care, was 2*9952, a number which 
may be considered as identical with 3, the latter being that usually given 
in systematic works as representing the density of Andalusite. This 
coincidence in physical characters is so complete, that it seemed almost 
superfiuous to submit the imbedded nodules to analysis. For fear, how- 
ever, of any mistake, this precaution was taken; and it was found that 
the experimental results corresponded sufficiently well with the formula 
3AI2O3, 2Si03, which is known to represent the composition of most va- 
rieties of Andalusite. Nothing more, I may observe, than an approxi- 
mation to the truth could be expected; for the nodules were so coated on 
the surface, and penetrated throughout with flakes of the Damourite, that 
it was found impossible to obtain for experimental purposes specimens of 
perfect purity. 



III. — Lettbe peom Mb. Thomas Staitley om- the Faults sometimes 
poum) IN THE Dbift Geavel of Ibeland. 

[Read June 13, I860.] 

Tnllccmore^ June 8, 1860. 

SiE, — I beg to inform you that I had been occasionally upon the line 
of rail which runs from this town to Athlone during the time of its con- 
struction ; and, while I amused myself with the gossip of holiday folks, 
who used to be loitering about, and all agape at the gashes in the green- 
hill sides, and other objects of wonder, I was not inattentive to the 
geological features which were presented; and drift phenomena — an old 
hobby of mine — could not possibly be forgotten. All the cuttings of the 
way were in drift deposits. Four great esker ridges were opened ; one 
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of these, which runs beside Clara, when in section, exhibited sands and 
gravels stratified in a very beautiful manner. While I was testing the 
stratification of this esker, I was greatly surprised to find the whole mass 
broken through with faults. The strata from the surface to the lowest 
sinkings were cut by perpendicular fractures ; some of which were close 
by each other, and some were a few yards apart ; and the elevations and 
depressions varied from two or three inches to as many feet. The direc- 
tion of the break was parallel to the range of the hill. Being aware that 
there was another sinking in a similar pile near the Terminus in Ath- 
lone, I took the earliest opportunity to see it. I found the disturbance 
greater here than at Clara, the breaks being closer to each other, and 
more complicated. And here, while resting amongst these sands, at the 
end of a toilsome journey, the reward and chief object of which were 
lying open like a great book before me, I was not a little amused with 
tie geology of three of Athlone's burghers. Peacock, calling to Peacock, 
— awhile 1 escaped being run over by them, — ^Why is it that these sands 
are always found without stones ? And Peacock responding. Why, Pea- 
cock, it is because no stones are ever found in them. The disturbance 
evidently increases with the distance from Tullamore. There are not 
many breaks in strata in the neighbourhood of this town. This is pro- 
bably part of an extensive disturbance which is known to have occurred 
in the drift. In some papers, which were addressed to your Society, I 
noticed the almost demonstrable fact of an ebb interval of some centuries 
occurring between two drifts, or overflow periods; and it is probable 
that our disturbance took place in this interval Though the faults are 
continued upwards to the surface, they do not break the smooth outline 
of hill ; and patches which have not known cultivation should retain a 
ridge and fiirrow, if there had not been a levelling agent. It is certain 
that overflows succeeded the disturbance, which removed the inequali- 
ties I noticed in clay deposits overlying the faults in some instances. 
I am your obedient servant, 

Thomas Stanley. 

ProfeBtor Haughton, Trinity College, Dublin. 



IV. — On the Wolfhill and Modtjbeagh Coal-fields, Queen's County. 
By Geo. McDowell, Fellow of Trinity College, Dublin. [Plate I.] 

[Read June 18, I860.] 

The Wolfhill, Mullaghmore, and Modubeagh Collieries lie in the north- 
eastern part of the Leinster Coal-field, a few miles beyond Ballylinan, on 
the road from Athy to Castlecomer. They have been hitherto worked 
as separate mines, and in a most unminerlike and unprofitable way. 

So long ago as 1814, Sir Richard Griffith, in his Report on this dis- 
trict, says of the Wolfhill Colliery, that it is un watered by a level which 
has been driven into the hill at a considerable expense ; but the field of 
coal commanded by it is trifling ; while the Ballylehane coal has only 
been worked where it was shallow ; and the deep part remains un- 
touched. As the coal-bed which occurs in these fields is the same. 
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being the first slate-coal of Sir E. Griffith, and as there is nothing to 
prevent the joint working of them all on a uniform plan, I thought it 
might be interesting to those members of the Geological Society who 
take an interest in mining matters to have a short account laid before 
them of these collieries, and of the plan on which it is now proposed to 
work them on a joint system. 

The coal-bed which occurs in them has been traced by Sir R. Grif- 
fith on the east side of the Leinster Coal-field from Wolfhill ; on the 
north, by Ballylehane, Corgee, Poulitean, and Eushes, to Courlean and 
Clogrenan on the south. The eastern outcrop of this bed of coal, in the 
part of the Leinster Field under consideration, is shown on the map by 
the pits at Mullaghmore, Trial Pit, Hanlon's ]?it, and TuUy's Pit ; and 
the coal is probably separated from the Glen Colliery, to the south, by 
a series of cross faults or hitches running east and west. The "Wolfhill 
Colliery is separated from that of Mullaghmore, Modubeagh, and Bally- 
lehane by a north and south fault, with a downthrow to the east of 
probably 90 or 100 yards. This fault divides the whole coal-field into 
an eastern and western division, which will be worked by distinct pits. 
The dip in both is to the south-west, but less in "Wolfhill than in Mo- 
dubeagh, being about 1 in 13 in "Wolfhill, and as much as 1 in 7 in 
Modubeagh. 

The unwrought portion of the coal in the two fields is shown on the 
map by the dotted area, which it is now intended te work by a sys- 
tematic course of mining operations devoted to the extraction of the en- 
tire coal of both the eastern and western divisions of the district. 

The good coal of the seam is from eighteen to twenty inches thick. 
It bums easily, and is very free from sulphur. It rests upon a bed of 
fire-clay of good quality, varying from two te three feet thick. This 
contains StigmarisB, converted inte iron pyrites, but still retaining on 
their surface the characteristic pittings of the tree of which they formed 
the root. The fire-clay, no doubt, was the soil in which the coal-plants 
grew. The roof of the coal is dark fissile shale, and abounds with va- 
rious forms of Lepidodendronis. 

The coal-field which I have thus brought before the notice of the 
Society, in a country abounding in coal, would, probably, be of little value 
from die thinness of the seam ; but in a country Hke Ireland, where fuel 
is scarce, and, consequently, of high price, it is well worth while te di- 
rect attention te mineral resources, which, although not great, may, ne- 
vertheless, be made te yield a profitable return to capital expended with 
skill and economy. 

y . — Geological Desceiption of the Disteict extending from Dungar- 
VAN to Annestown, Cottntt of "Waterford. Br "W. B. Brownrigg, 
S. T. C. D., and Theodore Cooke, C. E. [Plate II.] 

[Read May 9, I860.] 

The section which we have the pleasure of laying before the Society, 
commences on the crest of the hills of which Helvick Head is the termi- 
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nation, and which separates the district around Dungarvan from the Val© 
of the Black water. 

This section runs nearly east and west, its total length being 
twenty miles ; but the line over which our observations extended, prin- 
cipally along the coast, is seventy miles. 

Our examination ranges over a very barren kind of country, which 
is formed of a wide Carboniferous basin, reclining in and flanked on 
both sides by a similar basin of sandstone, succeeded by Silurian and 
alternating Igneous rocks, which extend eastward as far as Tramore, 
the ground rising gradually from Dungarvan, and the coast being very 
bold, rocky, and storm-shattered. 

We do not know if the idea is original ; but we have represented the 
geological features of the coast by supposing two planes at right angles 
to each other,— one vertical through line of section, while the other is 
horizontal, and forms a continuation of the sea-level; and then, ideally, 
removing the mass of earth so cut away, thus exposing to one view the 
dip, strike, and planes of bedding, with the undulations of the hills, and 
eontour of the coast (vide Plate II.). On the representation of this com- 
pound section, there is an interval left; blank along the line of intersection 
of the planes, on which we have recorded our principal observations of 
strike and corrected dip, which will appear by simply laying out tho 
section on the level. 

Commencing with the Old Red Sandstone, we searched particularly 
for any traces of plants, with reference to Sir R. GriflB.th's Carbonife- 
rous base line ; but they do not seem to occur in this Reality. The 
stratification is formed of fine-grained purplish Sandstone shale, alter- 
nating with micaceous sandstone, often containing ferruginous amygda- 
loidal cavities. The sandstone is contorted at this point, forming a dis- 
tinct anticlinal axis. 

The shales and sandstones become lighter in colour as we ascend the 
series towards the Yellow Sandstone, which latter is often much wea- 
thered, and showing secondary lines of deposition. 

There is nothing worth recording in the Lower Limestone Shale 
which occurs next, and we pass to the more immediate neighbourhood 
of Dungarvan. 

Dungarvan has been lately brought into geological notice by its 
limestone caves, which are, in many respects, similar to those of 
Mitchelstown and Mapstown, having their representatives in the moun- 
tain Limestone of Derbyshire, Devonshire, and Adelsberg. 

To illustrate the extent to which some of the caves of this formation 
in the South of Ireland stretch, we may mention that, at Nicholastown, 
a cavern, similar to that at Dungarvan, occurs, two miles in length. In 
these caves at Dungarvan, great quantities of bones were lately found 
by Mr. E. Brennan, — consisting, according to Dr. Carte's identification,, 
of those of the mammoth, bear, rein- deer, horse, hare, &c. Mr. Bren- 
nan' s paper on the subject was published last year in the Journal of thoj 
Eoyal Dublin Society Dr. Carte has kindly permitted us to see these 
remains, now deposited in the Museum of the Royal Dublin Society,. 

JOTJRN. GEOL. SOC. DUB. VOL. IX. C 
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and states that he has not been able to observe traces of gnawing upon 
any of them, which seems to support the view of the absence of preda- 
tory agency as a means of transport, in this instance at least. We were 
not fortunate enough, during the short period we spent in the locality, 
to find any similar remains ; but we observed some of the usual fossUs 
of the Lower Carboniferous Limestone, both here and further on along 
the coast at Bayview, of which the following were the principal : — 

{Euomphalus pentangulatus. 
Producta Scotica. 
Lima levigata. 
Cardiomorpha oblonga. 
^Actinocrinus triacontadactylus. 
Cyathocrinus pinnatus. 
Cyathophyllum crenulare. 
Lithodendron. 
Amplexus coralloides. 
^Fenestella. 

"We also observed a nodular structure frequently occurring through- 
out this limestone ; and the texture of the stalactites, dripping from the 
roofs of these caves, is remarkably clear, hard, and crystalline. " 

At Shandon and Bayview, the limestone is of a very light colour, 
and produces tolerably good lime, though not nearly equal to that of 
Carlow, Kildare, and other parts of Leinster. 

At Bayview, we found conglomerate formed of limestone pebbles, of 
considerable size ; the rock also varying much in hardness and texture. 
"We obtained several specimens of remarkably contorted encrinites : from 
the appearances observable in some of them, they seem as if motion had 
occurred with unequal sliding parallel to the pljuies of bedding, causing 
the once circular and perpendicular, but now elliptical, sections of the 
encrinite stems to lie in planes inclined to those of bedding at acute 
angles. 

It might be interesting to examine these examples in connexion with 
our President's rules for distortion of fossils, published in a former 
number of our Proceedings. 

We again come on the Lower Limestone Shale at Ballynacourty, 
where the number of encrinites is positively infinite. The rock is 
simply one mass of encrinites, cemented together by soft shale. 

We also found here specimens of the PUurorhynchm alaformts, much 
compressed. Near Clonea Castle, at the junction of the limestone and 
shale, we noticed what seemed at first to be dark-coloured rocks, in a 
small stream which cuts its way to the sea through the fine sand which, 
to a small extent, covers this part of the coast; but, to our surprise, these 
turned out to be turf, principally formed of debris of pine and oak — 
forests of a former age ; it was in the pine of this submerged turf-bog 
that Dr. Farran found the Teredo Norvegica, an account of which he 
published some few years since in the Journal of the Natural History So- 
ciety of Dublin. 
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On passing Clonea, the shore is strewed with debris of sandstone and 
shale in boulders, with coarse gravel, those of sandstone conglomerate 
often very large ; and the shale is here covered above the d^s, with 
upwards of eighty feet of drift and clay. Presently, we again meet 
the red, purple, and yellow Sandstones ; and at this point data exist for 
determining the whole thickness of the sandstones of the district, — ^it 
being, as it were, epitomized here in one compact wedge, which is inter- 
posed between the Carboniferous and Silurian series. 

Close to Ballyvoyle Head, above the River Tay, we observed faint 
marks, similar to those in the Old Red Sandstone, before mentioned, 
which may have been plant-remains ; but they were too indistinct to en- 
able us to form a definite opinion as to the geological horizon in which 
they occur. It may be mentioned, that beds of sandstone shale and Yel- 
low Sandstone here alternate, and are often of a micaceous character. 

We next met rocks which, though apparently Igneous, presented 
appearances of stratification so decided, that they may possibly partake 
of Metamorphic character. Close to these, a dyke of greenstone pene- 
trates the Silurian, which here, as well as throughout the whole sec- 
tion, presents a series of synclinal axes, owing, no doubt, to the agency 
of the uptruding greenstone. 

Passing Stradbally at Blind Cove, we determined, by direct obser- 
vation, the greenstone cliffs to rise perpendicularly to the height of 300 
feet out of flie sea; and in the Silurian slate following, we observed a 
considerable amount of chlorite. 

Still proceeding eastward in the Silurian, we observed a wedge of 
compact Silurian, apparently let in so as to form faults on both sides in 
the fece of the cliff', which had evidently been much exposed to disinte- 
grating influences ; a vein of the same formation, strangely twisted, of 
a lighter or whitish-blue colour, appears to have been subsequently in- 
troduced, from the fact of the planes of lamination occupying an oblique 
position. 

In a direct line, and parallel to the coast, an elvan dyke here occurs, 
broken at intervals, containing copper, which, for the first time, is now 
met with. We also, in conjunction with the Silurian, found quartz and 
calcareous spar distinctly crystallized in one block. We may mention, 
in passing, that the greenstone rocks throughout the district have distinct 
plmes, similar to those of bedding. 

At Ballydowane Bay, curious conjunctions and faults occur between 
ttie Old Red Sandstone and surrounding greenstone, as will appear by 
reference to a sketeh which we attach. 

Between Rinnamoe Head and Bunmahon Head we found a large 
piece of rock containing galena. We merely mention the fact to call 
the attention of future geologists in that neighbourhood to the circum- 
stance, as galena has not hitherto been found iu the district, at least that 
we are aware of. 

In this locality we obtained good specimens of greenstone porphyry, 
the crystals being of red felspar ; as also specimens of siliceous felBpatliic 
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light-green porphyry. ITearer to Bonmahon, the Old Bed Sandstone 
again occurs; and the peculiar appearance may be occasionally observed, 
for which Professor Haughton, in his late paper on Cyclostigmaceaa, has 
proposed the term tribolith ; but this structure is much better.developed 
in the Kiltorkan beds than in those of Waterford. 

The devastation which the sea and land springs are making on this 
coast must be seen to be appreciated. "We can easily conceive that, 
within a very short period (geologically speaking), Ireland stretched far 
south into the Atlantic Ocean ; and that its Old Red Sandstone coast, 
now swept away, or only evidenced by detached masses, boulders, and 
shingle, along the shore, once extended, forming an unbroken range, 
from Helvick Head, in the county of Waterford, by Milford Haven, to 
the Red Sandstones of Herefordshire. ' 

From Knockmahon, all along the cliffs, to Dunnabrattin Head, the 
devastating action of the sea is fast antiquating the most recently con- 
structed maps of the coastline, — carrying away, from time to time, large 
masses of disjointed greenstone and Silurian rock, to mingle with the 
rolled and rounded debris of the Red Sandstone, which everywhere strew 
the coast. 

We spent five hours, one day, very pleasantly, underground in the- 
Tankardstown copper-mines, through the kindness of the manager. Cap- 
tain Francis Rennet; and specimens of the various kinds of gangue, ore, 
and elvan, which occur in them, we hdve laid on the table for the in- 
spection of the Society. 

We obtained very fine specimens of malleable copper, but only near 
the surface ; the sidphide appearing in depth as we descended. In one 
instance, in the Bonmahon mine, the lode is interrupted by a band of 
Red Sandstone ; there also occur very distinct examples of reversed 
faults. 

In conclusion, we would suggest, that the great disturbing influences 
observable all through the section described in the present communication, 
as shown by the numerous synclinal and anticlinal axes, considered in 
connexion with the distortions of the Carboniferous fossils and the dykes 
mentioned as occurring in the. Silurian district, may have arisen from 
pressures along a fixed line of internal and probably igneous action run- 
ning through Knockmahon, the Wicklow Mines, Isle of Man, Westmore- 
land, and Kirkcudbright, the active periods of which were successively 
recurring, some during the Silurian epoch, and coinciding with E. de 
Beaumonf s second PalaBozoic system of disturbances; another of those 
periods of activity may have been towards the latter end of the deposition 
of the Old Red Sandstone ; while others, again, may have been during 
the Carboniferous period ; and we think that the tribolithic appearance 
to which we before referred, may also tend to corroborate this theory, 
as being proof of sliding having taken place under circumstances of se- 
vere pressure affecting the mass of the Sandstone strata. 
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VI. — On some Additions to the Yellow Sandstone Flora of Done- 
gal. By the Key. Samuel Hatjghton, F. B. S.^ President 

[Bead December 12, I860.] 

Soke weeks ago, Mr. William Harte, Surveyor of the county of Donegal, 
having discovered some fossil plants at Damey, near Dunkineely, county 
of Donegal, forwarded them to me for examination. On inspection, I 
recognised several of them as old Mends, and others illustrating new fea- 
tures in the structure of known fossil plants of the Yellow Sandstone 
Period ; while one of them appeared to me so completely novel, as to 
warrant me in bringing it under the notice of this Society. 

This fossil is evidently the cast of the mid-rib and lateral branches of 
a large leaf, and appears to be exogenous. Professor Harvey, however, 
considers it may be endogenous, and quotes, in illustration of this view, 
the leaves of the Aroideae. 

It bears so striking a lesembhiice to the JHctyophyllum crassinervium 
of Lindley, that I do not hesitate to place it in that genus, and to give 
it the name Dictyophyllum Darniense, from the Yellow Sandstone loca- 
lity in which it was found. 

The other plants found by Mr. Harte bear a striking resemblance to 
the Lepidodend/ron Griffithii, found at Kiltorcan by Dr. Carte, and de- 
scribed by A. Brongniart I believe, however, that this species and the 
so-called Knorrias of the south of Ireland and Germany are identical with 
the plants which I have elsewhere referred to the genus Cyclostigma. 

Another of the plants found by Mr. Harte is a Stigmaiia, exhibiting 
the remarkable peculiarity of a central ** core," or axis, which is itself 
marked with the leaf-scars, to which the term Knorria has been applied. 

DESCRIPTION OF THE PLATES. 
PLATE D. 

Dictyophyllum Darniense, — Cast of the mid-rib and lateral nerves of 
large fossil leaf, showing, apparently, exogenous reticulation. 

PLATE E. 

Stigmaria. — Showing the lateral rootlets and Cyclostigmatic mark- 
ings peculiar to the genus, with the minute dot in the centre of each, cor- 
responding to the bundle of woody fibres ; also exhibiting the central 
''core," with its Lepidodendriform, or Knorria-like markings. 

PLATE p. 

(a) Cast of a portion of the leaf x)r bark of an unknown fossil plant. 

(b) Cyclosttyma {Lepidodendron) Griffithii (A. Brongniart), showing.. 

the dichotomous branching and peculiar arrangement of the 
leaf scars. 

(c) Another specimen of ditto. 
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YII. — A NSW Fyeognostic Abj&angement of the simple Mikeeals hi- 

THEBTO FOXTITD IN IRELAND. Bt AqTJILLA SmITH, M.D., M.R.I. A. 

[ReadJonelS, I860.] 

[Tnfi Peesident stated that Dr. Aquilla Smith had entrnsted to him 
his numerous notes on Irish Mineralogy, which in his (the President's) 
opinion were of the highest interest and value, both in a historical and in 
a scientific point of view. It was his intention to bring these notes from 
time to time before the Geological Society, and to add to them such con- 
tributions as his ownknowledge of Irish minerals enabled him. As a com- 
mencement, he introduced to their notice the following tabular classifica- 
tion of Irish Minerals, founded altogetherupontheirpyrognostic characters. 
It was quite unnecessary for him to comment on Dr. Smith's known 
skill in lie use of the blowpipe, which he regarded as the most valuable 
instrument in the possession of the mineralogist He had himself, under 
Dr. A. Smith's instructions, attained to some skill in the use of this 
weapon, and felt much pleasure in bearing his testimony to the value 
and accuracy of the following classification.] 



" The merit of mineralogy seems to me to consist in presenting such criteria as may 
enable as to distinguish minerals in the shortest, easiest, and surest manner.*^ 

KiRWAN, 1784. 

Class I.— FUSIBLE. 

Order I. — Combustible. 

Div. I. — Combustible with flame. 
Div. II. — Combustible without flame. 

Order II. — ^Incombustible. 
Div. I. — ^Fuse into a slag or bead.* 

A. With exfoliation, intumescence, or effervescence.f 
a. Bead colourless or white. 

1. Anhydrous. 

2. Hydrous. 
h. Bead coloured. 

1. Form a slag or scoria. 

2. Form a perfect bead or globule. 



« The assay should be the size of a common pin*s head. 

t Decrepitation is not a permanent character, even in specimens of the same species, 
e. g. fluor spar and sulphate of baiytes. 
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B. Without exfoliation, intumescence, or effervescence. 

a. Bead colourless or white. 

1. Anhydrous. 

2. Hydrous. 

b. Bead-coloured. 

1. ITot metallic nor magnetic. 

2. Metallic or magnetic. 

Div. II. — Fuse on the edge, but do not form a bead. 
0. Fused portion colourless or white. 

1. Anhydrous. 

2. Hydrous. 

h. Fused portion coloured or black. 

1. Not magnetic. 

2. Magnetic. 

Class II INFUSIBLE. 

Order I. — ^Epfeevesce with Acids oe with Bobax. 
Order II. — Do not eppehyesce with Acids ob with Boeax. 

Div. I Hardness under 6, or yield to the knife. 

Div. II. — Hardness above 6, resist the knife. 

APPENDIX. 

Minerals not arranged. 

CLASS I. 

Oedeb I. 

I. Division — Combustible with flame, 

1. Sulphur. Pale yeUow colour, bums with a blue flame, and 
suffocating odour. 

2. Amber. Yellow, becomes electric by Motion with a piece of silk 
or woollen cloth, and attracts light bodies. 

3. Bituminous Wood. Brownish black, bums with a weak flame. 

4. Bituminous Coal. Black, bums with a bright flame and much 
smoke. 

II. Division, — Combustible wiikout flame. 

5. Gray Antimony. Heavy, melts first, and emits strong sulphurous 
odour. 

6. Anthracite. Light, colour black, bums slowly. 

7. Graphite. Grayish black, soils paper, bums very slowly. 
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Order II. — Incombustible. 

I. Division. — Hcae into a slag or head, 

A. With exfoliation, intumescence, or effervescence. 
a. Bead colourless or white. 

1. Anhydrous. 

8. Prehnite. Pale yellowish green, fuses readily with borax. 

9. ScapoHte. With borax it fiises with effervescence until the assay 
is entirely dissolved. 

10. Spodumene. Contains Hthia, and tinges the flame carmine red, 
when its proper flux or test is used. 

1 1 . Pearlstone. Occurs in globular concretions, and fiises with some 
difficulty. 

2. Hydrous. 

12. Selenite. Exfoliates or curls up ; yields to the nail. 

13. Stilbite. Ditto, ditto. 

14. Heulandite. Ditto, ditto, high pearly lustre. 

15. ApophyUite. Ditto, ditto, square prisms, or some with 
four-sided pyramids. 

16. Thompsonite. Ditto, ditto, in long radiating prisms. 

17. Skolezite. Ditto, ditto, ditto. 

18. Chabasie or Levyne. Intumesces much, does not gelatinize in 
warm nitric acid. 

19. Laumonite. Gelatinizes, in nitric acid. 

20. Mesole. Ditto, ditto, in globules of a radiated 
structure. 

21. Chalilite. Ditto, ditto, amorphous, colour red- 
dish or yellow. 

22. Killinite. Found only in granite at KiUiney, county of Dublin. 

Note. — Nos. 13 to 21, inclusive, are found only in trap rocks, and 
chiefly in the north of Ireland. 

h. Bead coloured. 

1. Form a slag or scoria. 

23. Epidote or Zoisite. Baikalite. 

24. Dark-green Tourmaline. 

2. Form a smooth bead. 

25. Idocrase. Hardness = 6*0. 

26. Talc. Soft, in thin laminae, not elastic. 

27. Mountain Cork. Amorphous, yields to the nail. 
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Obdek II. 

I. Divisioii — Fuse into a slag or head. 

B. Without exfoliation, intumescence, or effervescence. 
a. Bead colourless or white. 

1. Anhydrous. 

28. Fluate of Lime. Purple colour, corrodes glass when heated 
with sulphuric acid, crystals cubic. 

29. Sulphate of Barytes. Heavy. 

30. Sulphate of Strontia. 

31. Phosphate of Lead. Forms a polygonal bead, and yields lead 
when fused with carbonate of soda. 

2. Hydrous. 

32. Gypsimi or Vulpenite. Soft. 

33. Erinite. Soft. 

34. Hydrolite. 

35. Philipsite. 

36. Harmotome. In quadrangular prisms, forming macles. 

37. NatroUte or Lehuntite. Puses dowly with borax. 

38. Mesotype. 

39. AntrimoHte. 

40. Harringtonite, 

41. Analcime. 

Note. — Nos. 32 to 41, inclusive, are found in the trap districts, 
chiefly in the north of Ireland. Harmotome occurs on granite in the 
counly of Wicklow. 

h. Bead coloured. 

1. Not metallic nor magnetic. 

42. Essonite^ Amorphous, bead translucent, greenish. 

43. Garnet. CrystalHzed, bead black. 

44. Chlorite. Green, soft, granular, amorphous. 

45. Kirwanite. 

46. Actinolite. 

47. Hornblende. 

48. Augite. 

49. Lievrite. 

50. Pitchstone. 

2. Metallic or magnetic. 

51. Gold. 

52. Copper. A malleable bead. 

53. Bed Oxide of Copper, Tile Ore. Ditto. 

54. Black Oxide of Copper. Ditto. 

bb. Green Carbonate. Effervesces with acid. 

56. Blue Carbonate. Ditto. 

57. Brittle Silver Ore. 
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58. Galena. 

59. Carbonate of Lead. Effervesces with acid. 

The Nos. 51 to 59 yield a malleable bead. 

60. Vitreous Copper, 

61. Purple Copper. 

62. Fahl Ore. 

63. Copper Pyrites. 

64. Sulphuret of NickeL In delicate acicular crystals. 

65. Grey Cobalt. Colours borax deep amethyst colour. 

66. Bed Cobalt. Ditto. 

67. Wolfram. 

Oedee n. 

II. Division. — Fme on the edge^ hut do not form a head. 

a. Fused portion colourless or white. 

1. Anhydrous. 

68. Asbestus. Fibrous. 

69. Amianthus. Ditto. 

70. Tremolite. Ditto. 

71. Pinite. Six-sided prisms, hardness = 2-5. 

72. Apatite. Ditto, hardness = 5*0. 

73. Sahlite. 

74. Felspar. Hardness =6*0. 

75. Adularia. Ditto. 

76. Albite. Ditto. 

77. Moonstone. Ditto. 

78. Labradorite. Ditto. 

79. lolite. 

80. Indicolite. Dark blue, in long prisms. 

81. Beryl. In six-sided prisms. 

2. Hydrous. 

82. Plinthite. 

83. Steatite. 

84. Serpentine. 

85. ScluUerspar. 

86. ChiastoHte. 

h. Fused portion, coloured or black. 

1. Not magnetic before or after roasting. 

87. Mica. Soft in elastic laminsB. 

88. Bed Manganese. Colours borax deep purple, 

89. Calamine. Effervesces with borax. 

90. Blende.' In a strong heat its edges round off, but do not fuse ; 
it is yellow while warm. 

91. Sphene. 

2. Magnetic before or after roasting. 

92. Carbonate of Iron. Effervesces with borax. 

93. Bed Hematite. Streak red. 
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94. Brown Hematite. Streak yellowish brown. 

95. Specular Iron, Micaceous. Streak red, transmits a red colour. 

96. Magnetic Iron-stone. Magnetic before roasting. 
Magnetic Iron-sand. Ditto. 

97. Oxydulous Iron. Ditto. 

98. Arsenical Iron. Emits smell of arsenic. 

99. Iron Pyrites. Emits smell of sulphur. 

100. Clay Iron-stone. 

101. Meadow Iron Ore. 

106. Nigrine. 

107. Phosphate of Iron. 

Class II.— INFUSIBLE. 
Order I. — Effeevbsce with Acids ok with Bo&ajl. 

108. Calcareous Spar. 

Schiefer Spar. 
Kock Milk. 
Chalk. 
Swinestone. 
Dolomite. 

109. Arragonite. Contains Strontia. 

110. Pearl Spar. 

111. Carbonate of Magnesia. 

112. Carbonate of Strontia. Colours the flame carmine red. 

113. Carbonate of Zinc. 

Order II. — Do not effebtesce with Acids ok Bobax. 
Div. I. — Hardness under 6*0, or yield to the Jcnife, 



114. 


N^acrite, 


>> — 


2-25. 


In small scales. 


115. 


Lithomarge, 


yy 


2-5. 


AmorphouLS. 


116. 


fthodalite, 


a 


20. 




117. 


Wavellite, 


>t 


3-5. 


In radiated globules. 


118. 


Earthy manganese, „ 


10. 


Colours borax deep puri)le. 


119. 


Compact. 






Ditto. 


120. 


Grey. 






Ditto. 




Div. II.- 


-Hardness above 6*0, or resist the knife. 


121. 


Tinstone. 








122. 


Chrome iron. 


Colours borax green of rich colour. 


123. 


Rutile. 








124. 


Grenatite. 








125. 


Andalusite. 








126. 


Quartz, rock- 


crystal, &c. 






127. 


OHvine. 








128. 


Topaz. 








129. 


Corundum. 
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APPEKDIX. 

Containing minerals mentioned in the Catalogue of Gieseck^, &c., but not 
included in the foregoing arrangement : — 

No. in Gieseck^'s Catalogue, 76. Porcelain clay. 

77. Pipe do. 

78. Slate do. 

79. Clay-stone. 

80. TripoK. 

81. Alumstone. 

82. Bituminous slate. 

83. Drawing slate. 

84. Whet slate. 

85. Clay slate. 

86. Alimi slate. 
89. Potstone. 
99. Wacke. 

100. Iron clay. 

101. Green earth. 
103. Bole. 

, 104. CimoUte. 
107. Nephrite. 

158. Slaggy mineral pitch. 

159. Bog tallow. 
222. Orthite. 



GENEBAL LAWS OF THE EFFECT OF HEAT, FLUXES, ETC., ON THE EAETHT 
MINEEALS. DEDTJCED FEOM EXPEEIMENTS BY A, SMITH. 

1st Class. — Compounds of Silex^ Alumina^ Iron, "Water, &c. 
In the forceps most of them are infusible, those containing a large 
portion of iron glaze or fuse on the edge, in proportion to the quantity 
of iron they contain ; with borax, they are almost insoluble. The anhy- 
drous species axe hard : those which contain water in chemical combi- 
nation are rather soft. They all become blue when heated with solution 
of nitrate of cobalt, except such as contain iron. 

2nd Class. — Compounds of SileXy Alumina, Alkalies, Iron, "Water, &c. 
In the forceps they all fuse quietly (?) on the edge : some form a bead. 
"With borax, most of them dissolve slowly ; a few more readily. The 
anhydrous species are harder than the hydrous : some of the latter gela- 
tinize in nitric acid. 

3rd Class. — Compounds of Silex, Alumina, Lime, Iron, Water, &c. 
In the forceps all fiise, most of them with intumescence, and form a 
bead readily. With borax, all dissolve ; many speedily, some slowly. 
Hardness of the anhydrous species generally from 6 to 7 ; of the hydrous, 
from 3 to 5. 
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4th Class.— Compounds of Silex, Alumina, Magnesia, Iron, Water, &c. 
In the forceps all fuse on the edge ; some form a bead. With borax, 
all dissolve ; some speedily, some slowly. 

5th Class. — Compounds of Lime and Acids. 
The carbonates are infusible ; the others are fusible. With borax, all 
dissolve ; some speedily, the carbonates with effervescence. 

6th Class. — Compounds of Silex, Magnesia, Iron, Water, &c. 
Infiisible, or fuse slowly on the edge. With borax, dissolve very 
slowly. 

7th Class. — Compounds of Silex, Magnesia, and Lime. 
All fusible ; some readily, some on the edge. AU soluble in borax ; 
some readily, some slowly. 

8th Class. — Compounds of Baryta, Strontia, and Acids, 



VIII. — The Localities op the Ikish Cabbonifeeous Fossils, ae- 

RANTGED ACCOKDING TO THE StEATIGBAPHICAL SUBDIVISIONS OF THE 

Cabbonifebotjs System adopted in the Geological Map of Ire- 
land, WITH the Irish Mining Localities as appended to the 
Synoptical Table of Fossils, engraved on the Margin of ticat 
Map, and as originally compiled for the Use op the General 
Valuation of Ireland. 

By Sir Richard Grifpith, Bart., LL.D., F.G.S., &c., &c. 
[Read March 10, I860.] 

The synopsis of the fossils collected by me from the Carboniferous Lime- 
stone of Iceland, as at present contained in my cabinet, was originally 
intended to form a portion of an extended work, explanatory of the de- 
tails of my Geological Map ; but duties of a public nature having hitherto 
prevented the execution of my design, I am induced to submit to the 
members of the Geological Society of Dublin, the authentic Tables, ori- 
ginally prepared according to my views of tiie natural subdivisions of 
file Carboniferous Limestone system of Ireland, and engraved, in a con- 
densed form, in the years 1853~4~5, on the margin of the map before 
mentioned. 

The want of a general geological description has, however, in some 
measure been supplied by ti&e publication, in the " Journal of the Geolo- 
gical Society of Dublin,*' of numerous papers^ which, on various occasions, 
became necessary to explain or defend the views of the Carboniferous 
System as developed in Ireland which I have adopted ; and I may mention 
that, with a view to a more extended circulation of the '* Synopsis of the 
Characters of the Carboniferous Limestone Fossils of Ireland," I intend to 
offer to the public the copies of that work now remaining in my possession 
with an adaptation of the following Tables appended, by which I hope 
to render the work more generally useful than it has hitherto been. 
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In my original examinations of the coontryy I found that its local 
peculiarities naturally suggested other stratigraphical subdiyisions and 
wider generalizations than were supplied by any arrangements existing 
at the time, and which were principally applicable to England ; and in 
this view, while adhering as much as possible to the systems of preceding 
geologists, I did not scruple to make such modifications and additions as 
appeared to me necessary to exhibit clearly tilie true stratigraphical suc- 
cession presented by the rocks of which our Carboniferous Limestone 
system is composed ; and this object was not finally completed until I 
luid thoroughly examined, in every part of Ireland, the succession of 
these strata as they occurred between their immediate base, resting on 
the Old Bed Sandstone, and their termination, at the commencement of 
the Coal series ; and by this means I have been enabled to engraft several 
additional members on the Carboniferous Limestone system, which are 
altogether wanting, or so slightly developed, in England and Scotland, 
as nearly to pass unnoticed, or to be considered merely as accidental va- 
riations. 

I have so frequently given descriptions, more or less detailed, in dif- 
ferent papers and publications, relative to the several groups of which 
the Irish series consists, that it is almost superfluous to repeat them iu 
this place ; but to save troublesome references, I shall briefly recapitulate 
a few of the leading facts. I should premise that the several subdivi- 
sions in the system which I have introduced are based chiefly on litho- 
logical character and stratigraphical position, aided by fossOiferous evi- 
dence ; and in regard to any group of the series which may appear to 
some geologists to require further elucidation, I expect to be enabled, on 
some Siture occasion, to submit the result of my continued researches to 
the Society. 

The Carboniferous system in Ireland is separable into three leading 
groups, each distinguished by the diJQference of their Uthological cha- 
racter and composition, as well as by the persistence of their relative 
positions, — this latter being strikingly exhibited in numerous sections 
made by me in various parts of the country, some of which I have had en- 
graved on the margin of my Geological Map; and taking into account the 
agreement which fiie contained fossils maintain with similarity of Utho- 
logical character, I am of opinion that the geological divisions adopted 
by me are entitled to attentive consideration. 

Considering the comparatively early period at which Professor M'Coy 
was employed in examining the fossils described in the Synopsis above re- 
ferred to, it was only to be expected that certain modifications of his views 
would arise as discovery advanced ; but these have hitherto been chiefly 
limited to the genera of Brachiopoda, which have been studied with so 
much ability and success by Mr, Thomas Davidson, to whose works I 
beg to refer on the subject ; but the synopsis will continue an indispens- 
able reference for the fossils described therein for the first time, which 
amount to upwards of 450. 

The several members of the Carboniferous system w,ere originally 
proposed by me in the Report of the Irish Bailway Commissioners, pre- 
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sented to Parliament in the year 1838 ; and they were further developed 
and matured at various meetings of the British Association, e&^ecially at 
that held at Manchester, in the year 1 842, — ultimately assuming the com- 
plete form of which I beg now to offer the following brief description : — 

Commencing at the base, the first, or Yellow Sandstone group, which 
rests conformably on the subjacent and hitherto non-fossiliferous Old Eed 
Sandstone, is divisible into two members — namely, YeUow Sandstone 
proper, and Carboniferous Slate — ^the latter of which frequently assumes 
the character of Lower Limestone Shale, the whole group being inti- 
mately connected with the next overlying series. The first-named 
member consists of yellowish, white, and variously-coloured sandstones 
and conglomerates, having occasional interstratifioations of Arenaceous 
Limestone and Arenaceous Shale ; while the last, in ascending order, is 
composed of shales or argillaceous strata, occasionally alternating with 
limestone, in the northern and midland districts of Ireland, but which 
become towards the southern shore of the counties of Cork, Waterford, 
and Kerry, a true Carboniferous roofing-slate, having planes of cleavage. 

Amongst other fossils, characteristic respectively of either subdivi- 
sion, the fish remains, as Roloptychiua of the Yellow Sandstone shales 
of the valley of Ballinascreen, in the county of Londonderry, and the 
PoBtdania of the fissile Carboniferous Slate of the Old Head of Kinsale, 
in the county of Cork, may be specially mentioned. 

Carboniferous plants of a remarkable character (some of which I have 
enumerated in the Tables engrafVed on the margin of my Geological Map) 
are found to occur at the base of this group, such as the Sphenopteria 
Hihemica and Cyclostigma of Kiltorcan, Tdlow Bridge, &c., the large 
fossil-tree {Stigma/ria), obtained by me, at Mac Swyne's Bay, in Donegai, 
• which also occurs at the north coast of Mayo, with marine fossils, exo- 
genous wood, &C., identifying both localities^ with certain German beds 
at Landeshut and Haynichen, many specimens of which are in the 
possession of Professor Haughton, besides Sigillaria, Lepidodendron, 
&c. ; and it is probable that these descend much farther down into the Old 
Eed Sandstone than has hitherto been supposed ; upon the evidence of 
which, as I have elsewhere observed, it is possible that the Irish Devo- 
nian series may ultimately be included as a member of the overlying 
and conformable Carboniferous Series. It was in the YeUow Sand- 
stone group, in the same beds containing the Stigmaria of Mac Swyne's 
Bay, tiiat Mr. Harte, County Surveyor of Donegal, lately discovered the 
gigantic cabbage-like leaf, similar to the JDictyophyllum crassinervium 
of the New Bed Sandstone, which we may expect to have ftdly described 
by our President on a ftiture occasion. 

Still ascending, we find, in conformable succession, the Carboniferous 
Limestone series, or second group of the system, which clearly exhibits 
a triple arrangement, being divisible into a lower and upper bluish-gray, 
subcrystalline, and highly fossiliferous limestone, which are separable 
from each other by the interposition of beds of dark-gray shale, occa- 
sionally alternating with dark-gray, impure, argillo-siliceous limestone, to 
which, as the middle member of the Carboniferous Limestone group, I 
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have applied the provincial term ** Calp/* originally adopted by the late 
Mr. Kirwan, from an expression locally used for rocks of this mineral 
character, which in various parts of Ireland, especially in its midland 
and eastern district, from Edgeworthstown to Dublin, occupy a large 
superficial area. The Calp series, in certain districts of the North of 
Ireland, consist of an upper and lower shale, having a fugitive bed of 
yellowish-gray sandstone intercalated, which latter disappears as we pro- 
ceed to the south and east, where the Calp strata, though of moderate 
thickness, forms, from its superficial extent, a geological feature of much 
importance in an agricultural point of view, as affording valuable and 
improving pastures, remarkable for the production of cocksfoot and 
other superior feeding grasses. 

The great Carboniferous Limestone plain of Ireland, which is highly 
fossiliferous, occupies nearly two- thirds of the country; and the soils re- 
sulting from its ^integration, though variable in quality, are of great 
natural fertility, becoming unusually productive upon their intermixture 
with granitic and other rocks in a state of decomposition. Many of the 
fossils which occur in the limestone group are common to the other sub- 
divisions of the system ; but distinct mineral conditions will be found to 
be accompanied by a corresponding peculiarity of prevailing fossils. 

Resting conformably upon the Upper Carboniferous Limestone, we 
arrive at lie strata of the Coal series, which, forming the third group of 
the system as arranged by me, is again divisible from its base into a mill- 
stone grit, a lower, and an upper Coal series. 

The millstone-grit formation consists of an upper and lower yellowish- 
white sandstone, separable by the interstratification of beds of black shale, 
and occasionally limestone, which contain nearly every class of the ordi- 
nary Carboniferons fossils — ^these, however, being generally much inferior < 
in size to those occurring in the lower members of the system. 

In common with the sandstones, impressions of coal-plants also occur 
in these shales, and they sometimes accompany the marine remains, 
amongst which latter it is remarkable that Posidonia and Goniatitea 
striolatus extend from the Carboniferous slate, at the base, to the mill- 
stone grit, at the top of the series. 

The upper and lower Coal formations are characterized, as in Eng- 
land, by tiie usual plants ; but the Molluscan remains, which hitherto 
seem to consist of only one species of fresh- water bivalve, like Modiola 
with a portion of a Tnlobite, appear to have a very local existence in our 
coal-fields, which, notwithstancfing the unusual development of the Car- 
boniferous system in Ireland, do not justify any promise in regard to 
their comparative commercial value, — the bituminous coal of the country 
being limited to isolated districts of small extent in the North of Ireland, 
which have nearly, if not altogether, been worked out ; and the coal- 
fields of the southern counties supplying only anthracite. In an agri- 
cultural point of view, lands of superior fertility are often found to occur 
along theboxmdaries of junctions between the Upper Carboniferous Lime- 
stone and the shales of the Coal series, notwithstanding the sterility 
usually existing in the interior districts of the latter. 
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I have only to hope that the foregoing brief description will be suf- 
ficient to exhibit the principles by which I have been guided in the 
execution of an enterprise undertaken in an unknown field, the .difficul- 
ties of which, it will be admitted, could only have been overcome by the 
adoption of a system suited to the peculiarities of the country. 

I have thought it desirable to add an appendix of the Irish mining 
localities, compiled fix)m the Geological Map for the use of the General 
Valuation of Ireland; but I have not ventured to oflfer any opinion 
respecting their productiveness in a commercial point of view, as the 
development of the value of mining property is rather the concern of in- 
dividual enterprise. 



ABSTRACT OF CARBONIFEROUS LOCALITIES, WITH THEIR POST- 
TOWNS, DIVIDED INTO COUNTIES. 

ANTRIM. 

Saltpans, Ballycastle. Tomaroan, Ballycastie, 

ARMAGH. 

Annahugh, Armagh. Kilmore, Armagh ; or EgUsh. 

Ballygasey, Loughgall. Lisadian, Armagh. 

Cabragh, Armagh, New Eoad, Armagh. 

Downs, Armagh. Eed Bam, Armagh, or Farma- 
Drummanbeg, Armagh. caffy, 

Drummanmore, Armagh. Salter's Grange. 

Enagh, Tynan. Tullyard, Armagh. 

Farmacaffy, Armagh ; or Red Bam, Tullyree, Armagh. 

Armagh. Tynan. 
Fellow's HaU, Tynan; or College 
, HaU. 

CAVAN. 

Aghaboy, Swanlinbar ; or PoUna- Kilmore, Cavan. 

goUum, Swanlinbar. Killeshandra, Cavan. 

Alteen, Stream, Armagh. Laragh, Stradone. 

BaUyconneU, BaUyconnell. PoUnagollum, Swanlinbar, or Agh- 
CionkeiSfy, Virginia. aboy. 

Countenan, Sti^one. Townparks, Killeshandra. 

Cuilcagh Bridge, Swanlinbar. Swanlinbar. 

Gibber Bridge, Kingscourt. Swellan, Cavan. 

Golin, Cavan. Virginia, 

CABLOW. 

Bannaghagole, Leighlin Bridge. Old Leighlin, Leighlin Bridge ; 
Bilboa CoUiery, Carlow. and Raheen, Leighlin Bri^e. 

Raheendoran, Carlow. 
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CLABE. 



Belfield, Milltown Malbay. 
Caldr Eush, Milltown Malbay. 
Cloonlara, Clare ; MeeHck Chapel, 

Clare;' Coolm, Corofin. 
Berrybryan, Clare; and Inchiquin, 

Corofin. 



Boon, Mount Phelim, Ennistymon. 
EQkee, Milltown Malbay. 
Kilmacduagb, Gort ; at Boston 

Chapel. 
MeeHck Chapel, Clare, <» Cloonlara. 
Scarriff, Killaloe. 



Annagh, Charleville. 
Arraglin Bridge, Kilworth, 

Fermoy. 
Ballinhassig, Cork. 
Banteer, Kanturk. 
Bantyre, Cork. 
Ballybeg, Buttevant 
Ballygarvan, Cork. 
Ballymakean, Kinsale. 
Blackball Head, Kenmare. 
Blackrock, Cork. 
Carrigaline, Cork. 
Castlecree, Doneraile. 
Castlerichard, Middleton. 
Castlesafi&on. 
Castletownsend, Cork. 
Cove, Cork. 
Derrylief, Cork. 
Doneraile, Doneraile. 
Dromagh Colliery, Kanturk. 
Dunally, Cork. 



COBK. 

Dunboy Point, Castletown ; Bear- 
er haven, E. of Blackball Head. 
Fortwilliam, DoneraUe. 
Garryressoge, Kanturk ; and Glen- 

gariff. 
Giirteen Colliery, Banteer. 
Gurteenroe, Bantry. 
Killingley, Ballea. 
Kingwilliamstown, Castleisland, 
Kilkatem, Berehaven. 
Ledwithstown. 
Lispatrick, Cork ; Old Head of 

Kinsale. 
Little Island, Cork. 
Middleton, Cork. 
Nohaval, Kinsale. 
Reendonoughan, Bantry. 
Rinniskiddy, Cork. 
Shanbally, Carrigaline. 
Streamhill, Doneraile. 
Tankardstown, Kildorrery. 
Town of Bantry. 



DONEGAL. 



Abbeybay, or Abbeylands, Bally- 
shannon. 

Aighan Bridge, Dunkineely. 

Ardloughill, Ballyshannon. 

Ballybodonnell, Dunkineely. 

Bmckless, Dunkineely. 

Bundoran, Bundoran, or Bally- 
shannon ; Donegal Bay, West 
Coast. 

Doorin, Donegal. 

Doorin Point. 

Drummeenanagh, or Thrushbank. 

Drummagroagh, Ballyshannon. 

Dunkineely. 

Esk Lough, Donegal. 



Finner, Bundoran. 
Greaghs, Balliatra, or Donegal. 
Inver, Donegal. 
Kilcar. 

Killaghtee, Dunkineely, or Done- 
gal. 
Laghy, Donegal 
Lisnapaste, Ballintra. 
Mac Swyne's Bay, Dunkineely. 
Rahan's Bay, Dunkineely. 
St. John's Point, Dunkineely. 
Spierstown, Donegal. 
Stridagh Point, Donegal. 
Thrushbank, or Drummeenanagh. 
TinnycahiU, Donegal. 
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Castle Espie, Comber. 



DOWN. 

Cultra, Hollywood. 



DUBLIN. 



Baldongan, Skerries. 

Ballykea, Skerries, orDrumlattery, 
Skerries. 

Clontarf, Dublin. 

Courtlough, Balbriggan. 

Curkeen, Skerries, or Rush. 

Drumlattery, Skerries, or Bally- 
kea. 

riemingstown, Balbriggan. 

Howth, Dublin. 

Lane, Skerries. 



Loughshinny, Bush. 

Malahide, Malahide. 

Milverton, Skerries. 

iN'aul, Balbriggan. 

Oldtown, Dublin, 

Rush, Bush. 

St. Doolough's, Dublin. 

Salmon, Man of War, Balbriggan. 

Poulscadden, Howth. 

Raheny, Dublin. 

Rathbale, Swords. 



FERMANAGH. 



Ardatrave, Kesh. 
Agharainey, Kesh. 
Ballylucas, Lisbellaw. 
Bannaghbeg, Kesh. 
Bannagh River, Kesh. 
Bellanaleck, Enniskillen. 
Belmore Mountain, Enniskillen. 
Boa Island, Kesh ; Lough Erne. 
Boherroy, Churchill. 
Boheyny, Enniskillen. 
Bunnanniver, Kesh, or Archdall. 
Callaghan, Belleek. 
Cam, Ederny. 
Carrigolagh, Belleek. 
Carrickoughter, Kesh. 
Carrickreagh, Enniskillen. 
Carrowtremal, Enniskillen. 
Castle Archdall. 
Churchill, Yioinity of. 
Clareview, Kesh, or Lisnarick. 
Cleenishgarve, Enniskillen. 
Corlave Bridge, Kesh. 
Comacarrow, Enniskillen. 
Comagrade, Enniskillen. 
Corrick, Drumieran; Lough Lei- 
trim. 
Crevenish Island. 
Curraghmore, Pettigo. 
Decrpark, Ederny. 
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DerrygonneUy. 

Derrynacapple, Kesh. 

Derryvullan, Enniskillen. 

Drum, Ederny. 

Drumbrick, Ederny. 

Drumcurren, Kesh. 

Drumgowna, Kesh. 

Drumieran, Ederny. 

Drumkeeran, Ederny. 

Drumreask, Churchill. 

Erne Lough, Fermanagh. 

Ederny. 

Glassdrumman. 

Gubbaroe, Kesh. 

Kesh, Fermanagh, or Tullana- 

guiggy. 

Kiloar, Belturbet. 
Knockninny, Enniskillen. 
Leam, Tempo ; Moneybum River. 
Meenmossoge, Ederny. 
Mullans, Boa Island, Kesh. 
Oughterdrum, Belleek. 
Poulafooca, Churchill, or Shean, 
Scolban Lough, Belleek. 
Shean, Churchill, E. of Belleek ; 

or Poulafooca. 
Ring, Enniskillen. 
Tullanaguiggy, Fermanagh, or 

Kesh. 
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GALWAY. 



Athenry, and between it and Tuam- 

Aughliham. 

BaUinfoyle. 

Caheratrim, Loughrea. 

Cappamoyle, Athenry. 

Carrowntobber, Atheniy. 

Cong. 



Cregganore, Gort, E. of Castleboy, 
or Toberellathan, and Derry- 
brian Mountains. 

Portumna, Galway. 

Toberellathan, or Cregganore. 

Woodford, Loughrea. 



KEEEY. 



Ballymacelligut, Tralee. 
Brick^n Bridge, Killamey, and 

Brickeen Island. 
Castleisland, Castleisland. 
Castleogary, Tralee. 
Collarus, Kenmare ; Ardgroom 

Harbour. 
Currens, Tralee, or Castleisland. 



Kenmare. 

Loughnacree, Kenmare ; Kilmi- 

chaelogue. 
Muckruss, Killamey. 
MuUaun, Ballybunnion. 
"New Canal, Tralee. 
Roughty Bridge, Kenmare. 



KILDAEE. 



Ardclogh, Rathcoole, or Kildare. 
Ardpodien, Kildare. 
Boston, Rathangan. 



Castledermot. 
Millicent, Clane. 



KILKENNY. 



Coolaghy. 

Firoda, Castlecomer. 



BaUard. 



Kiltorcan, Ballyhale. 
Skehana, Castlecomer. 



KING S COUNTY. 

Banagher. 



LEITEIM. 



Aghakilfaun, Mohill. 

Aghamore, Bundoran ; or BaUin- 
trillick, Bundoran. 

Ballinafad, Boyle. 

Ballintrillick, Bundoran, or Agh- 
amore. 

Benbo, Manorhamilton, or Morera. 

Black Lion, Enniskillen. 

Bleankillew, 'N. of Drumod, Shan- 
non Shore, and Caimclonhugh 
Mountains, middle district. 

BrauHeve Mountain, Black Lion. 

Cavan, Aghamore. 



Corry, Drumkeeran. 

Derreens, Drumkeeran. 

Drumard. 

Drumconny, Cloone. 

Drumod, Mohill. 

Feamaght Lough Riv., Mohill. 

Loughallen, Carrick-on-Shannon. 

Manorhamilton, Manorhamilton. 

Mohill, or Ussaun. 

Morera, Manorhamilton. 

Trean, Lurgan ; Bar. of Mohill. 

Tullyoran, Mohill. 

XTssaun, or Mohill. 



LIMEEICK. 



Chicken Hill, Kilmallock. 
Foynes, Askeaton. 



Kilmallock, Limerick. 
Moymore, Tulla. 
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LONDONDEBBT. 



BaUynure, Maghera. 
Banada, Draperstown, at Bar. 
- Boundary, or Moneyneany. 
Corick, Draperstown, or Corick 
Biv., orWhitewater, Cloughfin. 
CuUion, Draperstown. 
Desertmartin. 
Dromard, Draperstown. 
FaUagloon, Maghera. 



Forge Bridge on Drumconready. 

Moneyneany, or Banada, Drapers- 
town. 

Mormeal, Draperstown. 

Moyheeland, Maghera, or Drapers- 
town. 

Slievegallion, Magherafelt. 

White Elver, Cloughfin, Drapers- 
town, or Corick. 



LONGFOBD. 



Ballymahon. ' 
Carrickboy, Longford. 
Carrickduff, Granard. 
Comadowagh. 
Graoard, Granard. 
Kilcommock, Longford. 



Monaduff, Drumlish. 
Mullawomia, Ballymahon. 
Rathcline, Lanesborough. 
Shrole, Ballymahon. 
Tirlecken, Shrule. 



LODTH. 



Carlingford, Carlingford, E. of Knockagh, Dundalk. 

Dromore. Millgrange. 

Kilcurry, Dundalk. 



MAYO. 



Ballina. 

Ballinglen, Ballycastle. 
Ballycastle, Mayo. 
Bunatrahir, XiUala. 
Crosspatrick, Killala. 
Doonfeeny, XiUala. 
Kilbride, Ballycastle. 
Kilcummin, Killala, or Lackan 

Bay. 
Kilglass, E. of KiUala Bay, North 

of Ballina. 



KiUala. 

KiUogunra, KiUala. 
KiUybrone, KiUala. 
Larganmore, Bangor, or Crossmo- 

lina. 
Moyne Shore, KiUala. ^ 
MuUaghfarry, KiUala. 
Mweelba:wm. 
Swineford. 
Townplots, KiUala. 
Westport. 



MEATH. 



Altmush, Nobber. 
Ardagh, Drumcondra. 
BaUyhoe Lake, Drumcondra. 
Balsitric, Nobber. 
Castletown, Trim. 
Churchtown, Nobber. 
Clonalvy, Balbriggan, or Flemings- 
town. 
Cregg, Nobber. 
Cruicetown, Jobber. 
Cusackstown. 
Drogheda. 



Flemingstown, Balbriggan, or Clo- 
nalvy. 

Gibstown. 

Horath, Moynalty. 

Laracor, Trim. 

MuUaghfin, Duleek. 

Paget Priory, Maynooth ; a local 
name. 

EathgiUen, Nobber. 

Slane. 

"Walterstown, Skrecn, or ^avan. 
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MONAGHAN. 



Clonturk, Carrickmacross. 

Dundonagh. 

Killyrean Upper, Emyvale. 

KiUy viUy Wood. 

Lattinalbany, CamckmacrosB. 

Leek, Monaghan. 



Monaghan. 

Mullaghboy, Monaghaa. 
MuUaliss, Monaghan. 
Mullylusty, CarrickmacroBS. 
Tonyclida, Carrickmacross. 
Tonyshanderry, Emyvale. 



QUEEN S COUNTY. 



Aghafin, Castletown. 

Burns, Maryborough. 

Cloghan, Maryborough ; a local 

name. 
Mountrath. 



Eathaspick. 

Eingstown. 

Roundwood. 

TinnekiU, Mountmellick. 



EOSCOMMON. 



Aghabehy, Keadue. 
Angna, Keadue. 
Ballinafad, Boyle. 
Ballyglass, Strokestown. 
Cahemanalt, Keadue. 
Cartronaglogh, Keadue. 
Cleen, Roscommon. 
CroBshill, Keadue. 
Derreennavoggy, Keadue. 
Drum, Ballinaaloe. 
Drumdoe, Boyle. 
Grangemore, Roscommon or Boyle. 



Killukin, Carrick-on- Shannon. 
Kiltullagh, Castlereagh. 
Lackan, Athleague. . 
Lisardrea, Boyle. 
Moore, Ballinasloe. 
Oran, Roscommon. 
Rathmoyle House, Frenchpark. 
Roscommon. 

Strokestown, Roscommon. 
Termon, Boyle. 
Toberory, Tulsk. 



SLIGO. 



Bamacoghill. 

BaUymeeny, Easky. 

BalHnafad. 

Bunowna, Easky; Easky, Sligo. 

Camly, Sligo. 

Carrowmably, Easky. 

Carrowmacrory, Tobercurry, Eas- 
ky, or Templeboy. 

Carrowmore, Ballycastle, or To- 
bercurry. 

Carro wnsteelagh . 

Cashelboy, or Easky. 



Ctdleenamore, Knockanarea. 
Culleenaduff, Knockanarea. 
Easky, Sligo. See Bunowna and 

Cashelboy. 
Kilglass. 

Killeenduff, Easky. 
Knockanarea. 
Lavally, Ballymote. 
Magheramore, Tobercurry. 
Strccdagh, Sligo. 
Templeboy Par. 
Tobcrcurr}\ 
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TIPPEEABY. 



BaUyporeen. 

Camgahorrig, Portumna. 
Knocklofty. 
Listowel, Thurles. 



Nenagh. 

New Birmingham, Eallenaule. 

Newcastle, Clogheen. 



TYEONE. 



Agliintain, Clogher. 
Aghnaglogh, Clogher. 
Annagher Colliery, Coal Island. 
Aimaghilla, Ballygawley. 
Ballym£U5an, Clogher. 
Benburb, Caledon. 
Cavansallagh, Dmmquin, 
Claraghmore, Drumquin. 
Clare, Cookstown. 
Cookstown, Tyrone. 
Callaghan, Belleek. 
Derryloran. 

Donaghrisk, Cookstown. 
Dromore, Omagh. 
Dmmowen, Drumquin. 
Drumreagh Etra, Dungannon. 
Drumscraw, Drumquin. 
Edenacrannon, Dungannon. 
Edenassop, Castlederg. 
Fasglassagh, Ballygawley. 



Fivemiletown, Tyrone, or Baho- 
ran. 

Kildress, Cookstown. 

Killycloghy, Lisbellaw or Clogher. 

KiUymeal, Dungannon. 

Knockonny, Ballygawley. 

Lackagh, Drumquin. 

Lismore, Aughnacloy. 

Magherenny, Drumquin. 

Meenacarrighy, Drumquin. 

Mullaghtinny, Clogher. 

Mulnahunch, Dungannon. 

Prughlish, Drumquin. 

Eahorau, Fivemiletown, or Five- 
miletown, Tyrone. 

Roughan, Dungannon. 

Scraghy, Castlederg. 

Tymore Todd, Augher. 

Tumpher, Dungannon, Stewards- 
town. 



WATEEFOKD. 



Ardoginna, or Ardoe, Youghal, 

Ardmore. 
Balinacourty, Dungarvan. 
Ballyduff, Dungarvan. 
Ballyvoil Bridge, Dungarvan, and 

Camphire, Vale of the Bride. 
Clonea, Dungarvan. 
Curragh, Ardmore. 



Glandine, N. of Dungarvan, and 

Janeville, Vale of the Bride. 
Kilnamack, Clonmel. 
Lismore, Waterford. 
Parkdotia, Waterford. 
Tallow Bridge, Waterford. 
Whiting Bay, Youghal. 



WESTMEATH. 

Baskin, Ballymore, Athlone. 



WEXFORD. 



Hook Head, Fethard, E. side Wa- 
terford Harbour. 
Kylenamclly, Enniscorthy. 



Lumsdin's Bay, Fethard. 
WoarwoyBay, Fethard. 
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NameflofFoaailB. 


LocaUties 


i 






.and 


Subdivision 






Post-Towns. 


h/tAlk/^& T AaAV^* 


Genera. 


Spedes. 






Bellerephon 


apertus, . . 


Horatb, Moynalty, . . . . 


Limestone of the Car- 
boniferous Slate. 


)* 


II 


Lackagh, Dramquia, . . . 


Carboniferous Slate. 


t) 


11 


Drumscraw, Drumquin, . . 


Yellow Sandstone. 


jy 


comu-arietiS) 


Magherenny, Drumqiiin, . . 


Carboniferous Slate. 


V 


hiulcus, . . . 


Killaghtee, Dunkineely, . . 


Yellow Sandstone and 
Arenaceous Limest. 


Gasteropoda. 


^_ 




PBOTINIBRANCHIATA, DIVIDED 






WrO ZOOPHAOA & PHY- 






TOPHAGA. 






MacTOcheilus 


canaliculatus, 


Kilcammin, Killala Bay, . . 


Yellow Sandstone. 


»» 


curvilineus, . 


Bruckless, Dunkineely, . . . 




j» 


fimbriatus, . 


Dromard, Draperstown, . . 




It 


ovalifl, . . . 


Bruckless, Dunkineely, . . . 


)y 


Loxonema • 


constricta, . . 


St. John's Pomt, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


i» 


polygyra, . . 


Cullion, Draperstown, . . . 


Yellow Sandstone. 


II 


pulcherrima, . 


Lackagh, Drumquin, . . . 




II 


sulcatula, . 


Carrickoughter, Kesh, . . . 


)) 


fi 


sulculosa, . . 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


II 


tumida, . . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


II 


i> 


Poulscadden, Howth, , . . 


Carboniferous Slate. 


Turritell^ 


aciculd, . . . 


Drumquin, 


Arenaceous Limestone. 


» 


tenuistria, . . 


Horath, Moynalty, .... 


Limestone of the Car- 
boniferous Slate. 


Turbo 


spirata, . . . 


Killala, KUlala, ..... 


Carboniferous Slate. 


Naticopsis 


elongata, . . 


Castie Espie, Comber, . . . 


Arenacous Limesteone. 


II 


plicistria, . . 


Swellan, Cavan, 


Limestone of the Car- 
boniferous Slate. 


II 


11 


Fivemiletown, Fivemiletown, 




i» 


spirata, . . . 


Horath, Moynalty, . . . . 


11 


11 


II 


Tinnycahill, Donegal, . . . 


Yellow Sandstone and 
Arenaceous Limest. 


Euomphalus 


acutus, . . . 


Malahide, Malahide, . . . . 


Carboniferous Slate. 


II 


ssqualis, . . 


Countenan, Stradone, . . . 


Yellow Sandstone. 


II 


II 


Bruckless, Dunkineely, . . . 


11 


II 


II 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


11 


calyx, . . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


II 


catillus, . . . 


Granard, Granard, .... 




II 


II 


Horath, Moynalty, .... 


Limestone of the Car- 
boniferous Slate. 


11 


elongatus, . . 


Ballinglen, Ballycastle, . . . 


Yellow Sandstone. 


i» 


marginatus, . 


Balsitric, Nobber, 


11 


II 


pentangulatus, 


Ring, Enniskillen, 


Limestone of the'Car- 
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boniferous Slate. 


II 


II 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


11 


11 


Rahan's Bay, Dunkineely, . 


II 
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Section I. 



The first Portion of the Ca/rhoniferous Series, or Yellow Sandstone group, 
consists of four subdivisions, namely, Yellow Sandstone proper. Carbo- 
niferous Slate or Lower Limestone Shale, Arenaceous Shale,* and 
Arenaceous Limestone. 



Names of FossUa. 


LocaUties 






and 


Sabdivision. 






Post-Towns. 


Genera. 


Species. 


■ 




MOLLUSCA. 






Ckphat/>poda. 






ORTHOCERATIDiB. 






Orihoceras attenuatum, . 


KUbride, Ballycastle, . . . 


Yellow Sandstone. 


»» »» 


Monaduff, Drumlish, . . . 


II 


„ cylindraceum, 


Malahide, Malahide, .... 


Carboniferous Slate & 
Arenaceous Limest. 


„ filiferam, . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


Loxooeras incomitatum, 


Cove, Cork, 


II 


„ laterale, . . 


Lisnapaste, Ballintra, . . . 


«. „ '» 


»♦ »» 


Drumscraw, Dramquin, . . 


Yellow Sandstone. 


Actinoceras giganteum, . 


Castle Espie, Comber, . . . 


Arenaceous Limestone. 


„ pyramidatum, 


Castle Espie, Comber, . . . 


Arenaceous Limestone. 


Phragmoceras flexistria, . . 


Killycloghy, Lisbellaw, . . . 


Yellow Sandstone. 


NAUTILID^. 






Goniatites Gibaoni, . . 


Ballinacoorty, Dtmgaryan, . 


CarboniferoQS Slate. 


„ intercostalis, . 


Crosspatrick, Killala, . . . 


II 


„ reticalatus, . 


Mulla^htinny, Clogher, . . 


II 


„ striatus, . . 


Dmmscraw, Drumquin, . , 


Yellow Sandstone. 


„ striolatus, . . 


Ballinacoorty, Dungarvan, . 


Carbpniferous Slate. 


»» »» 


Kinsale, 


Carboniferous Slate or 
Yellow Sandstone. 


Clymenia sagittalis, . . 


Bruckless, Dnnkineely, . . . 


Yellow Sandstone. 


Discites oxystdmus, . 


Drumscraw, Drumquin, . . 


II 


„ Bulcatas, . . 


Mullaghfarry, KUlala, . . . 


Carboniferous Slate. 


II II 


Ring, EnnUkillen, .... 


Carboniferous Slate & 
Arenaceous Limest. 


II II 


Crosspatrick, Killala, . . . 


II 


II II 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


„ tetragonus, . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


II II 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate 


Temnocheilns biangulatus, . 


Granard, Granard, .... 


Yellow Sandstone and 
Arenaceous Limest, 


„ porcatus, . . 


Townparks, Killeshandra, . 


Yellow Sandstone. 


„ tuberculatus, . 


Kilbride, Ballycastle, . . . 


II 



• Arenaceous Shale is not specified, but included under the term Yellow Sandstone, with which it 
frequently alternates. 
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KameflofFoaails. 


LocaUties 


i 








SnhdiTiflion 






Post-Towns. 


0UUU1V1S1UU. 


Genera. 


Species. 






Bellerephon 


apertus, . . 


Horatb, Moynalty, . . . . 


Limestone of the Car- 
boniferous Slate. 


» 


II 


Lackagh, Dramquin, . . . 


Carboniferous Slate. 


)) 


It 


Dmmflcraw, Drumquin, . . 


Yellow Sandstone. 


jy 


corna-arietiS) 


Magherenny, Drumqiiin, . . 


Carboniferous Slate. 


99 


hiulcus, . . . 


Killaghtee, Dunkineely, . . 


Yellow Sandstone and 
Arenaceous Limest. 


Gasteropoda. 


^- 




PBOTmiBRANCHIATA, DIYIDBD 






WrO ZOOPHAGA & PHY- 






TOPHAGA. 






Macrocheilus 


canaliculatus. 


Kilcummin, Killala Bay, . . 


Yellow Sandstone. 


» 


curvilineus, . 


Bruckless, Dunkineely, . . . 




j» 


fimbriatus, . 


Dromard, Draperstown, . . 




»» 




Bruckless, Dunkineely, . . . 


jy 


Loxonema • 


coiistricta, . . 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


»« 


polygyra, . . 


Cullion, Draperstown, . . . 


Yellow Sandstone. 


1) 


pulcherrima, . 


Lackagh, Drumquin, . . . 




ti 


sulcatula, . 


Carrickoughter, Kesh, . . . 


)) 


»> 


sulculosa, . . 


St John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


»i 


tumida^ . . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


1) 


i> 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


Turritell^ 


aciculd, . . . 


Drumquin, 




19 


tenuistria, . . 


Horath, Moynalty, .... 


Limestone of the Car- 
boniferous Slate. 


Turbo 


spirata, . . . 


Killala, Killala, ..... 


Carboniferous Slate. 


Naticopsis 


elongata, . . 


Castle Espie, Comber, . . . 


Arenacous Limesteone. 


>» 


pUcistria, . . 


Swellan, Cavan, 


Limestone of the Car- 
boniferous Slate. 


»» 


II 


Fivemiletown, Fivemiletown, 




»» 


spirata, . . . 


Horath, Moynalty, .... 


)) 


>f 


II 


Tinnycahill, Donegal, . . . 


Yellow Sandstone and 
Arenaceous Limest. 


Euomphalus 


acutus, . . . 


Malahide, Malahide, . . . . 


Carboniferous Slate. 


)) 


»qualis, . . 


Countenan, Stradone, . . . 


Yellow Sandstone. 


»» 


II 


Bruckless, Dunkmeely, . . . 




»> 


II 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


11 


calyx, . . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


>> 


catillus, . . . 


Granard, Granard, .... 




» 


II 


Horath, Moynalty, .... 


Limestone of the Car- 
boniferous Slate. 


»» 


elongatus, . . 


Ballinglen, Ballycastle, . . . 


Yellow Sandstone. 


»» 


marginatus, . 


Balsitric, Nobber, 


II 


II 


pentangulatus, 


Ring, Enniskillen, 


Limestone of the'Car- 


5> 






boniferous Slate. 


)l 


II 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


99 


II 


Rahan's Bay, Dunkineely, . 


II 



GEIFFITH — FOSSIL AND MINING LOCALITIES. 



35 



Names of Fossilfl. 


Localities 








Subdivision 




k _ 


Post-Towns. 


ii#t* vUiA ▼ HMvaa • 


Genera. 


Species. 








Mallaghtinny, Clogher, . . 


Carboniferous Slate. 


„ rotandatus, . 


Malahide, Malahide, . . . . 


11 


„ serpens,. . . 


Clonea, Dungarvan, .... 


If 


»» »» 


Bruckless, Diinklneely, . . . 


Yellow Sandstone. 


)) M 


lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


,, tabolatus, . . 


Lackagh, Drumqulo, . . . 


YeUow Sandstone and 
Arenaceous limest 


)* » 


Granard, Granard, .... 


)) 


«) 11 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


»» i» 


Malahide, Malahide, .... 


Carboniferous Slate. 


Plearotomaria altavittata, . 


Druragowna, Kesh, .... 


Yellow Sandstone. 


„ canaliculata, . 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


}} ii 


Doorin, Donegal, 


Yellow Sandstone. 


»j 11 


Bruckless, Dunkineely, . . . 


11 


„ concentrica, . 


Ring, Enniskillen, .... 


Limestone of the Car- 
boniferous Slate. 


conica, . . . 


Donegal, Donegal, .... 


Yellow Sandstone. 


„ tomatilis, . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


Murchisonia elongata, . . 


Dromard, Draperstown, . . 


Yellow Sandstone. 


,, Larcomi, . . 


Learn, Moneybum River, . . 


Limestone of the Car- 
boniferous Slate. 


Elenchos antiquus, . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


SCUTIBRANGHIA AND 






CTCLOBRANCHIA. 






Fissurella elongata, . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


Acroculia Sigmoidalis, . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


„ triloba, . . •. 


Hook Head, Fethard, . . . 


Ldmestone of the Car- 
boniferous Slate. 


>i 11 


Malahide, Malahide, .... 


Carboniferous Slate. 


tubifer, . . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


„ vetusta, . . 


11 


»» 


Patella mucronata, . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


„ scutiformis, . 


Lackagh, Drumquin, . . . 


11 


DlTHTRA. 






MACBOTRACHIA. 






Teredo (?) antiqua, . . 


Fasglassagh, Ballygawley, . 


Limestone of the Car- 
boniferous Slate. 

11 


Sanguinolites angnstatus, . 


Tinnycahill, Donegal, . . . 


yi 11 


Lackagh, Drumquin, . . . 


Yellow Sandstone. 


11 11 


Bruckless, Dunkineely, . . 


11 


11 11 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


„ arcuatus, . . 


Rmg, Enniskillen, .... 


Lunestone of the Car- 
boniferous Slate. 


„ costellatas, . 


Killycloghy, Lisbcllaw, . . 


Yellow Sandstone. 


„ disoors, . . . 


Bruckless, Dunkineely, . . . 


11 


„ Iridinoides, . 


Drumquin, Drumquin, . . . 


11 
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Post-Towns. 


Genera. 
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Sanguinolites 


Iridinoides, . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


11 


plicatus, . . 


Lackagh, Drumquin, . . . 


Yellow Sandstone. 


11 


11 


Bruckless, Dunkineely, . . 


,, 


jy 


»» 


Bunatrahir, 


»» 


f1 


sulcatas, . . 


Kilbride, BallycasUe, . . . 


»» 


11 


transversus, . 


Kilcummin, Lackan Bay, . 


>> 


11 


tricostatus, . 


KiUala, KiUaU, 


Carboniferous Slate. 


11 


undatus, . . 


Mullaghtinny, Clogher, . . 


11 


Anatina 


attennata, . . 


Townplots, KiUala, .... 


11 


11 


deltoidea, . . 


>» 11 .... 


11 


Pandora 


clavata, . . 


Carrowmacrory, Tobercurry, 


Yellow Sandstone. 


Mactra 


ovata, . . . 


KUIala, Killala, 


Carboniferous Slate. 


Kellia 


gregaria, . . 


Cultra, Hollywood, . . . . 


Yellow Sandstone. 


Venus 


centralis, . . 


CuUion, Draperstown, . . . 


J, 


11 


tenuistriata, . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


PuUastra 


bistriata, . . 


Poulscadden, Howth, . . . 


)) 


11 


crassistria, . 


Crosspatrick, Killala, . . . 


11 


11 


elliptica, . . 


Bruckless, Dunkineely, . . 


Yellow Sandstone. 


11 


11 


Drumquin, Drumquin, . . . 


Carboniferous Slate. 


11 




Lisnapaste, Ballintra, . . . 


>» 


Astarte 


gibbosa, . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


11 


quadrata, . . 


Ballymeeny, Easky, .... 


Carboniferous Slate. 


Cyprina 


Egertoni, . . 


Horath, Moynalty, .... 


Yellow Sandstone. 


11 


11 


Bruckless, Dunkineely, . . 


91 


Pleurorhynchus aliformis, . . 


Howtb, Howth, 


Carboniferous Slate. 


ff 


yj 


Poulscadden, Howth, , . . 


91 


It 


11 


Hook Head, Fethard, . . . 


11 


11 


m 11 


Malahide, Malahide, .... 


>) 


11 


11 


Ballinacourty, Dungarvan, . 


11 


)) 


armatus, . . 


Poulscadden, Howth, . . 


9* 


»> 


fuaiformis, . 


Malahide, Malahide 


»» 


11 
11 


>> 
giganteus, . 


St. John's Point, Dunkineely, 


»» 


11 


»» 


Balsitric, Nobber, 


Yellow Sandstone. 


11 


»» 


Mullylusty, Carrickmacross, 


»» 


11 


minax, . . . 


Bruckless, Dunkineely, . . 


»» 


iy 


»> 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


11 


trigonalis, . 




»» 


Cypricardia 


alata, . . . 


Arraglin Bridge, Kilworth, . 


Yellow Sandstone. 


11 


»» 


Bruckless, Dunkineely, . . 


»» 


11 


concinna, . . 


Cullion, Draperstown, . . . 


»» 


11 


cylindrica, . 


Arraglin Bridge, Kilworth, . 


99 


11 


minima, . . 


Cullion, Draperstown, . . , 


9* 


11 


Modiolaris, . 


Townplots, KaUala, . . . 


Limestone of the Car- 
boniferous Slate. 


11 


oblonga, . . 


Arraglin Bridge, Bal worth, . 


Yellow Sandstone. 


11 


quadrata, . . 


»» »» 


11 


11 


rhombea, . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


11 


»* 


Lackagh, Drumquin, . . . 


Yellow Sandstone. 


ii 


sinuata, . . 


Arraglin Bridge, Kilworth, . 


i» 


11 


sociaUs, . . 


Leam, Tempo, 


Umest. of Carb. Slate. 
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Localities 








and 
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Poat-Towns. 


Genera. 


Species. 






CyprictidU 


tumida, . . 


Larganmore, Bangor, . . . 


Yellow Sandstone. 


Sedgwickia 


atteiiiiata« 


River Banagh, Dromcurren, 


H 


»> 


bullata, . . 


CuUion, Draperstown, . . . 


If 


n 


gigantea, . . 


Carrowmacrory, Templeboy, 


11 


)) 


globoea, . . 


Cullion, Draperstown, . . . 


)t 


Axinus 


axiniformis, . 


MullaghUnny, Clogher, . . 


Carboniferous Slate. 


If 


»» 


Larganmore, Bangor, . . . 


Yellow Sandstone. 


ft 


carbooarius, . 


»» • fi ... 


1} 


»> 


It 


Kilcummin, Lackan Bay, . 


»♦ 


>» 


centralis, . . 


ArdsbankUl, Boa Island, . . 


»> 


»> 


deltoideus, . 


Bruckless, Dunkineely, . . 


i1 


» 


naculoides, . 


Dromard, Draperstown, . . 


»» 


») 


obliquus, . . 


Mullaghtinny, Clogher, . . 


Carboniferous Slate. 


M 


obovatas, . . 


»» »» • • 


♦» 


Dolabra 


attenuata. 


Denylief, Cork, 


Yellow Sandstone. 


» 


equilateraliu. 


Doorin, Donegal, 


n 


>» 


gregaria, . . 


Mullaghtinny, Clogher, . . 


Carboniferous Slate. 


» 


orbicularis, . 


See Axinus centralis, . . . 


Yellow Sandstone. 


» 


securiformis, 




»j 


Atbachia. 






Nucula 




Drumquin, Drumquiu, . . . 


„ 


)» 


birostrata, 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


»> 


brevirostris, . 


Drumquin, Drumquin, . . . 


Yellow Sandstone. 


n 


carinata, . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


»> 


clavata, . . 


Bruckless, Dunkineely, . . 


Yellow Sandstone. 


i» 


cylindrica, . 


Townparks, Killeshandra, 


„ 


)) 


gibbosa, . , 


Bruckless, Dunkineely, . . 


»> 


»> 


»» 


Lackagh, Drumquin, . . . 


»> 


n 


leiorhynchus, 


Largaumore, Bangor, . . . 


»» 


«» 


longirostris, . 


Mullaghtinny, Clogher, . . 


Carboniferous Slate. 


)) 


oblonga, . . 




Yellow Sandstone. 


>» 


PhiUipsii, . . 


Bruckless, Dunkineely, . . 


»» 


» 


»* 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


» 


rectangularis, 


»» »} ... 


» 


M 


stilla, . . . 


Dromard, Draperstown, . . 


Yellow Sandstone. 


» 


unilateralifl, . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


CucuUsea 


tenuistria, . . 


Ballybodonnell, Dunkineely, 


Yellow Sandstone. 


Byssoarca 


lanceolata, . 


Lisnapaste, BalUntra, . . . 


Carboniferous Slate. 


Crenella 


acutirostaris, . 


Bruckless, Dunkineely, . . 


Yellow Sandstone. 


Modiola 


amygdalina, . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


)t 


concinna, . . 


Townparks, Killeshandra, . 


Yellow Sandstone. 


>» 


divisa, . . . 


Larganmore, Bangor, . . . 


Carboniferous Slate. 


*) 


liDgualis, . . 


Bruckless, Dunkineely, . . 


Yellow Sandstone. 


» 




Aghnaglogh, Clogher, . . . 


Carboniferous Slate. 


)) 


raegaloba, . . 


See Axinus centralis, . . . 


Yellow Sandstone. 


»> 


subparallela, . 


Ballmglen, Ballycastle, . . 


»f 


MytUus 


compins, . . 


Carrowmacrory, Tobercurry, 


Carboniferous Slate. 


Inoceraraus 


vetustus, . . 


Rillaghtee, Dunkineely, . . 


Yellow Sandstone. 


Meleagrina 


rigida, . . . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 



38 



JOUENAL. OF THE GEOLOGICAL SOCIETY OF DUBLIN. 



Names of Fossila. 


Localities 










Subdivision. 






PoBt-Towns. 


Genera. 


Species. 






Meleagrma 


tesselata, . . 


St. Doolough's, Dublin, . . 


Carboniferous Slate. 


Pteronites 


angustatus, . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


» 


ventricosus, . 


See Axinus centralis, . . . 




Areola 


angusta, . . 


Kahan's Bay, Dunkineely, . 


it 


)) 


cycloptera, . 


Mohill, Mohill, 


Carboniferous Slate. 


n 


informis, . . 


Eillogunra, Eillala, . . . . 


)) 


)) 


laminosa, . . 


Bruckless, Dunkineely, . . 


Yellow Sandstone. 


ft 


Thompson!, . 


Rahoran, Fivemiletown, . . 


Carboniferous Slate. 


» 


Vemeuillii, . 


Drumcurren, Kesb, . . . . 


Yellow Sandstone. 


Pinna 


flexicostata, . 


Bunowna, Easky, 


Carboniferous Slate. 


» 


mulica, . . . 


Kilbride, Ballycastle, . . . 


Yellow Sandstone. 


Lingula 


sqnamiformis, 


Leam, Tempo, 


Carboniferous Slate. 


MaUeus 


orbicularis, . 


FearnaghtLoughjRiverMohill 


> »» 


Lima 


concinna, . . 


Ballinglen, Ballycastle, . . 


Yellow Sandstone. 


)) 


planicostata, 


Bruckless, Dunkineely, . . 


M 


Pecten 




Brickeen Bridge, Killamey, 


Carboniferous Slate. 


»> 


»> 


Ballinacourty, Dungarvan, 


»» 


it 


bellis, . . . 


Rahoran, Fivemiletown, . 


tt 


» 


concavus, . . 


Killogunra, KiUala, . . . 


It 


tt 


conoideus,. . 


Townplots, Killala, . . . 


i> 


»» 


consimilis, . 


/^ce Atrypa nana, .... 


»» 


)» 


depilis, . . . 


Townplots, Killala, . . . 


»> 


»> 


duplicicosta, . 


Larganmore, Bangor, . . 


11 


tt 


elUpticos, . . 


Countenan, Stradone, . . 


. Yellow Sandstone. 


tt 


if 


Bruckless, Dunkineely, 


It 


tt 


>> 


Doorin, Donegal, .... 


11 


M 


fallax, . . 


Hook Head, Fethard, . . 


. Limestone of the Car- 
boniferous Slate. 


tt 


»» 


Rahan's Bay, Dunkmeely, 


Yellow Sandstone. 


yy 


>» 


Malahide, Malahide, . . 


Carboniferous Shite. 


» 


granosQS, . . 


St Doolough's, Dublin, . 


? 


• )) 


granulosus, . 


Greaghs, Ballintra, . . . 


»» 


tt 


»» 


Clonea, Dungarvan, . . . 


11 


tt 


Hardingii, . 


Lisnapaste, Ballmtra, . . 


11 


» 


incrassatus, . 


»» It • • 


11 


>» 


interstitialis, . 


Bruckless, Dunkineely, . 


. Yellow Sandstone. 


it 


ti 


Kilbride, Ballycastle, . . 


»» 


tt 


irregularis, . 


Rahoran, Fivemiletown, . 


. Carboniferous Slate. 


it 


Knockonnien- 








sis,. . . . 


Knockonny, Ballygawley, 


• 11 


n 


macrotis, . . 


Bruckless, Dunkineely, 


. Yellow Sandstone. 


tt 


megalotis, . . 


Poulscadden, Howth, . . 


. Carboniferous Slate. 


ti 


micropterus, . 


Killycloghy, Lisbellaw, . 


11 


tt 


mundus, . . 


Lisnapaste, Ballintra, . . 


11 


»> 


Murchisoni, . 


»» It • • 


• »i 


»< 


»« 


Townparks, KiUeshandra, 


. Yellow Sandstone. 


f» 


pera, . . . . 


Townplots, Killala, . . . 


. Carboniferous Slate. 


») 


plicatus, . . 


Mohill, Mohill, 


. Limestone of the Car- 
boniferous Slate. 


»> 


polytrichus, . 


Bruckless, Dunkineely, . 


. Yellow Sandstone. 
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Pecten 


quinqaelinea- 








tus, . . . 


Mohill, Mohill, 2 


Carboniferous Slate. 


It 


rngulosus, . 


Doorin, Donegal, 2 . . . . 


Yellow Sandstone. 


}i 


semicircularis, 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. | 


n 


)} 


Bmckleas, Dankineely, . . 


Yellow Sandstone. 


ii 


scalaris, . . 


Mohill, Mobill 


Carboniferous Slate. 


1} 


sarratus, . . 


Lisnapaste, Ballintra, . . . 


11 


»» 


simplex, . . 


Cullion, Draperstown, . . . 


Yellow Sandstone. 


tf 


Sowerbii, . . 


Bmckless, Dankineely, . . 


»» 






Mohill, Mohill, 


Carboniferous Slate. 


}t 


t) 


Lisnapaste, Ballintra, . . . 


11 


If 


spinulosus, . 


Bmckless, Dunkineely, . . 


YeUow Sandstone. 


»» 


tnnsversus, . 


Clonea, Dungarvan, .... 


Carboniferous Slate. 


»» 


nndnlatos, . 


Lisnapaste, Ballintra, . . . 


" 


Monotifl 


equalis, . . 


Cullion, Draperstown, . . . 


Yellow Sandstone. 


Bbachiopoda. 






Orbicala 


quadrate, . . 


Rahan*s Bay, Dunkineely, . 


11 


»» 


trigonalia, . 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


ProducU 


aculeate, . . 


Kilbride, Ballycastle, . . . 


Yellow Sandstone. 


tt 


*) 


Ballinacourty, Dungarvan, . 


Carboniferous Slate. 


»♦ 


antiqnata, 


Lisnapaste, Ballintra, . . . 


11 


» 


caperate, . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


It 


11 


Currens, Castle Island, . . 


Carboniferous Slate. 


11 


11 


Clonea, Dungarvan, . . . . 


11 


11 


11 


Doorin, Donegal, 


Yellow Sandstone. 


11 


11 


Ballinacourty, Dungarvan, . 


Carboniferous Slate. 


11 


11 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


11 


11 


Malahide, Malahide, . . . . 


Carboniferous Slate. 


11 


concinna, . . 


Bruckless, Dunkineely, . . 


Yellow Sandstone. 


11 


)) 


Drumscraw, Drumquin, . . 


11 


)i 


11 


Malahide, Malahide, . . . 


Carboniferous Slate. 


11 


11 


Lisnapaste, Ballintra, . . . 


19 


tt ■ 


11 


Poulscadden, Howth, . . . 


11 


11 


corrugate, . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


11 


11 


Mohill, Mohill, 


Carboniferous Slate. 


11 


11 


Rahan*s Bay, Dunkineely, . 


Yellow Sandstone. 


11 


elegans, . . 


Bruckless, Dunkineely, . . 


»» 


11 


fimbriate, . . 


Kilbride, Ballycastle, . . . 


»f 


11 


fragaria, . . 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


11 


11 


Clonea, Dungarvan, . . . . 


11 


11 


gigantea, . . 


Castle Espie, Comber, . . . 


Arenaceous Limestone. 


11 


gramilosa, . 


Poulscadden, Howth, , . . 


Carboniferous Slate. 


11 


hemispEerica, 


Lackagh, Drumquin, . . . 


Yellow Sandstone. 


11 


»» 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


11 


intemipta, . 


Ballinacourty, Dungarvan, . 


11 


11 


latissima, . . 


St. .John's Point, Dunkmeely, 


Limestone of the Car- 
boniferous Slate. 
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Producta 


laxispina, . . 


GasUe Espie, Comber, . . . 


Arenaceous Limestone. 


»» 


lobata, . . . 


Bruckless, Dunkineely, . . 


Yellow Sandstone. 


»i 


>i 


Lackagh, Drumquin, . . . 


t» 


11 


longispina, . 


Mohill, MohUl, 


Carboniferous Slate. 


It 


tt 


Poakcadden, Howtti, . . . 


tt 


»» 


t» 


Lisnapaste, Ballintra, . . . 


»» 


»» 


margaritacea, 


Bruckless, Dnokineely, . . 


Yellow Sandstone. 


>i 


»» 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


»» 


>» 


MohiU, Mohill, 


tt 


»» 


Martini, . . 


I^ckagh, Drnmquin, . . . 


tt 


»» 


tt 


Newcastle, Clogheen, . . . 


»» 


1) 


membranaoea, 


Ballioacourty, Dungarvan, , 


tt 


11 


»» 


Lisnapaste, Ballintra, . . . 


tt 


11 


mesoloba, . . 


Townpai^, Killeshandra, . 


Yellow Sandstone. 


11 


ovalis, . . . 


Donegal, Donegal, .... 


tt 


11 


pectinoides, . 


Greagh'fl, Ballintra, .... 


Carboniferous Slate. 


11 


»» 


St. Johns's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


,^ 


praelonga, . . 


Cregganore, Gort, .... 


Yellow Sandstone. 


11 


tt 


Clonea, Dungarvan, . . . . 


Carboniferous Slate. 


11 


pugilis, . . . 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


11 


tt 


Mohill, Mohill, 


Carboniferous Slate. 


ti 


ti 


Hook Head, Fetbard, . . . 


Limestone of the Car- 


1) 






boniferous Slate. 


f) 


ft 


Malflhide, Malabide, . . . 


Carboniferous Slate. 


11 


punctata, . . 


Lackagh, Drumquin, . . . 


It 


It 


tt 


Malabide, Malahide, . . . . 


tt 


>» 


pustolosa, . . 


Lisnapaste, Ballintra, . . . 


tt 


j> 


t« 


Hook Head, Fetbard, . . . 


Limestone of the Car- 
boniferous Slate. 


11 


tt 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


11 


quinconcialis, 


Granard, Granard, . . . . 


Yellow Sandstone and 
Arenaceous Limest 


It 


tt 


Townparks, Killeshandra, . 


Yellow Sandstone. 


11 


11 


Hook Head, Fethard, .. . . 


Limestone of the Car- : 
boniferous Slate. 


11 


11 


Malahide, Malabide, . . . . 


Carboniferous Slate. 


11 


tt 


Mohill, Mohill, 


t) 


11 


nigata, . . . 


Poulscadden, Howth, . . . 


M 


It 


tt 


Ballinacourty, Dungarvan, . 


»» 


ti 


scabricula, . 


Bruckless, Dunkmeely, . . . 


Yellow Sandstone. 


»i 


tt 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


tt 


tt 


Lisnapaste, Ballintra, . . . 


Carboniferous Shite. 


n 


>> 


Malahide, Malahide, .... 


It 


tt 


tt 


Mohill, Mohill, 


tt 


tt 


Scotica, . . 


Drurakeeran, Edemy, . . . 


Yellow Sandstone. 


tt 


tt 


Scraghy, Castlederg, .... 


tt 


11 


II 


Droraore, Omagh, 


tt 


tt 


tt 


Castle Eepie, Comber, . . . 


Arenaceous Limestone. 


tt 


setosa, . . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 
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Names of FoasUfl. 










POtt-Towns. 




Genera. 


Species. 






Prodocta 


aetoea, . . . 


Cregganore, Gort, 


Yellow Sandstona 


1) 


i» 


Hook Head, Fethaid, . 


Limestone of the Car- 
boniferous Slate. 


») 


11 


MohUl, MohUl, 


Carboniferous Slate. 


t> 


11 


Malahide, Malahide, .... 


ff 


)) 


11 


Lisnapaste, Ballintra, . . . 


ff 


») 


11 


Poulflcadden, Howth, . . . 


f» 


11 


spinosa,. . . 


Bruckle88, Ehinkiiieely, . . . 


Yellow Sandstone. 


ti 


11 


Malahide, Malahide, .... 


Carboniferous Slate. 


}) 




Laragh, Stradone 


Yellow Sandstone. 


)t 


sokata,. . . 


Mohill, MohiU, 


Carboniferous Slate. 


1) 


)) 


Ballinacourty, Dunganran, . 


»f 


M 


)) 


Rahan's Bay, Dunkineely, . 


YeUow Sandstone. 


tf 


» 


Brockless, Dunkineely, . . . 


ff 


f> 


») 


Malahide, Malahide, .... 


Carboniferous Slate. 


Leptagonia 


analoga, . . 


Clonea, Dungarvan, .... 


ff 


1) 


11 


Currens, Castle Island, . . . 


ff 


11 


•» 


Lisnapaste, Ballintra, . . . 


ff 


11 


11 


Ring, Enniskillen, 


)f 


11 


11 


Stridagh Point, Donegal, . . 


„ 


n 


11 


Malahide, Malahide, .... 


ff 


11 


noduloea, . . 


Currens, CasUe Island, . . . 


ff 


11 


11 




ft 


11 


11 


Hook Head, Fethard, . . , 


Limestone of the Car- 
boniferous Slate. 


11 


rugosa, . . . 


Ballinacourty, Dunganran, . 


Carboniferous Slate. 


Leptana 


oonvolata, . . 


Lisnapaste, Ballintra, . . . 


» 


)) 


11 


Ballinacourty, Dungarvan, . 


» 


»» 


11 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


f> 


Dalmaniana, 


Lisnapaste, BaUintra, . . . 


Carboniferous Slate. 


i» 


Hardrensis, . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


M 


11 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


n 


11 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


11 


11 


MohiU, Mohill, 


ff 


T) 


lata?. . . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


tt 


multidentata, 


Bally bodonnell, Dunkineely, . 


ff 


fl 


11 


St. John's Point, Dunkineely, 


Ldmestone of the Car- 
boniferous Slate. 


)f 


perlata, . . 


Rahoran, Fivemiletown, . . 


Carboniferous Slate. 


If 


plicata, . . . 


Ardoe, Ardmore, 


ff 


11 


11 


Clonea, Dungarvan, .... 


II 


11 


11 


Lisnapaste, Ballintra, . . . 


ff 


11 


sericea? . . 


If ff 


t> 


11 


If 


Balb'nacourty, Dungarvan, . 


»f 


11 


sordida, . . 


Lisnapaste, Ballintra, . . . 


ff 


11 


ff 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


11 


volva, . . . 


St. Doolough's, Dublin, . . 


Limestone of the Car- 
boniferous Slate. 


11 


ff 


Poulscadden, Howth, . . . 


Carboniferous Slate. 
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Names of Foa8il& 



Genera. 



Orthia 



Specie& 



arachnoidea, 
arcuata, . 



Becbei, . . 
caduca, . . 
circalaris, . 
comata, . , 
crenistria, , 



cylindrica, 
filiaria, . . 



granulosa, 



interUneata, 



latissima, 



loDgisulcata, 
papilionacea, 



Localities 

and 
Poflt-Towns. 



Curragh, Ardmore, . . . 
Shanbally, €k)rk, .... 
Cregganore, Gort, .... 
BalUnacourtyf Dungarvan, 
St. John's Point, Dunkineely, 

Whiting Bay, Youghal, . 
Rahoran, Fivemiletown, . 
Lisnapaste, Ballintra, . . 
Currens, Tralee, , . . 
Rahan'sBay, Dunkineely, 
Cregganore, Gort, .... 
ArdlooghiU, Ballyshannon, 
Currens, Castle Island, . . 
Edenassop, Tyrone, . . . 
Hook Head, Fethard, . . 

St John's Point, Dunkineely, 
Malabide, Malahide, . 
Poulscadden, Howth, 
Castle Espie, Comber, 
Brnckless, Dunkineely, 
Poulscadden, Howth, 
Clonea, Dungarvan, . 
Malahide, Malahide, . 
Doorin, Donegal, . . 
Ballinacourty, Dungarvan, 
Poulscadden, Howth, 
Clonea, Dungarvan, . 
Lisnapaste, Ballintra, 
Bruckless, Dunkineely, 
Hook Head, Fethard, 

Ballinacourty, Dungarvan, 

Dunally, 

Currens, Castle Island, . . 
Lisnapaste, Ballintra, . . 
Poulscadden, Howth, . . 
St. John's Point, Dunkineely, 

Rahan's Bay, Dunkineely, 
Ballinacourty, Dungarvan, 
Poulscadden, Howth, . . 
Drumquin, Drumquin, . . 
St. John's Point, Dunkineely, 

Swellan, Cavan, .... 
Townparks, Killeshandra, . 
Rahan's Bay, Dunkineely, 
Granard, Granard, . . . 



Subdiyision. 



Carboniferous Slate. 

i» 
Yellow Sandstone. 
Carboniferous Slate. 
Limestone of the Car- 
boniferous Slate. 
Carboniferous Slate. 



Yellow Sandstone. 



Carboniferous Slate. 
Yellow Sandstone. 
Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 

Arenaceous Limestone. 
Yellow Sandstone. 
Carboniferous Slate. 



Yellow Sandstone. 
Carboniferous Slate. 



Yellow Sandstone. 
Limestone of the Car- 
boniferous Slate. 
Carboniferous Slate. 
Yellow Sandstone. 
Carboniferous Slate. 



Limestone of the Car- 
boniferous Slate. 
Yellow Sandstone. 
Carboniferous Slate. 

»» 
Yellow Sandstone. 
Limestone of the Car- 
boniferous Slate. 
YeUow Sandstone. 



Yellow Sandstone and 
Arenaceous Limest. 
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Names of FoflsOfl. 


Localities 








and 


Snbdlvfirinn 






Post-Towns. 


OUUUIYIBUIU. 


Oenen. 


Species. 






Orthis 


papilionacea, . 


Ederny, Fermanagh, . . . . 


Tellow Sandstone. 


if 


)) 


Scragby, Castlederg, . . . . 


»» 


»> 


parallela, . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


)) 


99 


MohiU, Mohill, 


Carboniferous Slate. 


»> 


f) 


Curragh, Ardmore, .... 


11 


» 


1» 


Clonea, Dungarvan, . . . . 


91 


»» 


11 


St John's Point, Dankineely, 


Limestone of the Car- 
boniferous Slate. 


)) 


11 


Kilbride, Ballycastle, . . . 


Arenaceous Limestone. 


tf 


1) 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


99 


radialiR,. . . 


Stridagh Point, Donegal, . . 


_ „ »» 


ft 


resupinata, . 


Townparks, Eilleshandra, . . 


Yellow Sandstone. 


»» 


11 


Bruckless, Dankineely, . . . 


fi 


»» 


n 


St. John's Point, Dimkineely, 


Limestone of the Car- 
boniferous Slate. 


jj 


11 


Poulscadden, Howth, . . . 


Carboniferous Slate. 


It 


semicircularis, 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


11 


f > 


Clonea, Dungarvan, .... 


Carboniferous Slate. 


)1 


11 


Poulscadden, Howth, . . . 


11 


1) 


salcata, . . . 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


19 


tenoistriata ? . 


Currens, Castle Island, . . . 


Carboniferous Slate. 


^ »♦ 


»> 


Shanbally, Cork, 


i» 


Spirifera 


aperturata, . 


Ardoe, Ardmore, 


11 


11 


11 


Clonea, Dungarvan, .... 


91 


11 


attenaata, . . 


Malahide, Malahide, . . . . 


11 


11 


11 


Bruckless, Dunkineely, . . . 


Yellow Sandstone. 


19 


11 


Rmg, Enniskillen, 


Carboniferous Slate. 


11 


i» 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


19 


»» 


Clonea, Dungarvan, .... 


Carboniferous Slate. 


11 


11 


BalUnacourty, Dungarvan, . 


i» 


11 


91 ' 


Poulscadden, Howth, . . . 


»» 


19 


biaalcata, . . 


Granard, Granard, .... 


Yellow Sandstone and 
Arenaceous Limest. 


11 


i» > 


.Jallmacourty, Dungarvan, . 


Carboniferous Slate. 


99 


11 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


11 


fi 


Slieve Gallion, Magherafelt, . 


Yellow Sandstone. 


99 


calcarata, . . 


Kilbride, Ballycastle, . . . 


Arenaceous Limestone. 


)) 


»t 


Granard, Granard, .... 


Yellow Sandstone and 
Arenaceous Limest. 


)) 


11 


Derrybryan, Co. Clare, . . . 


Yellow Sandstone. 


» 


11 


Lisnapaste, Ballintra, . . . 


Carboniferous Slate. 


91 


»» 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


11 


11 


Dunallv, 


Carboniferous Slate. 


»» 


1? 


Malahide, Malahide 


»> 


19 


clatbrata, . . 


Lisuapaste, Ballintra, . . ^ . 


11 


»> 


crispaf . . . 


Cregganore, Gort, . . . * . 


Yellow Sandstone. 


»> 


11 


Kilnamack, Clonmel, . . . 


Carboniferous Slate. 
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Names of FossUb. 


Localities 








and 


Snbdiviaiaa. 






PoslrTowns. 




Genera. 


Specie. 






SpirifwA 


cHspa, 


Lisnapaate, Ballintra, . . . 


Carboniferous Slate. 


)) 


11 


Malahide, Malahide, . . . . 


II 


a 


(Usjoncta, . . 


Kilnamack, Clonmel, . . . 


II 


11 


)i 


Clonea Castle, Dungarvan, . 


II 


11 


)) 


Brackless, Donkineely, . . . 


Tellow Sandstone. 


11 


II 


Whiting Bay, Youghal, . . 


Carboniferous Slate. 


11 


* 11 


MaUliide,Malahide, . . . . 


11 


11 


II 


Reendonoughan, Bantry, . . 


II 


11 


♦1 


Poulscadden, Howtli,. . . . 


II 


11 


giganteft, . . 


Mohill, Mohill, 


It 


If 


11 


Hook Head, Fefchard, . . . 


Limestone of the Car- 
boniferous Slate. 


11 


11 


Donegal, Donegal, 


Yellow Sandstone. 


11 


grandaeya^ . . 


Rinniflkiddy, Cork, . . . . 


Carboniferous Slate. 


11 


)) 


lisnapaste, Ballintra, . . . 


It 


11 


11 


Sbanbally, Carrigaline, . . . 


II 


11 


11 


Caatleogaty, 


II 


11 


inornata, . . 


Cregganore, Gort, 


Yellow Sandstone. 


11 


1) 


Sbanbally, Cork, 


Carboniferous Slate. 


11 


megaloba, . . 


Correns, Castle IsUind, . . . 


It 


11 


minima, , . . 


Clonkeifiy, Virginia, .... 




11 


octoplicata,. . 


Rahan'sBay,Dunkineely,. . 


Tellow Sandstone. 


11 


11 


Ballinacourty, Dungarvan, . 


i> 


11 


ostiolata, . . 


Hookhead, Fethard, . . . . 


Limestone of the Car- 
boniferous Slate. 


11 


11 


Monaghan, Monaghan, . . . 




11 


11 


Clonea, Dungarvan, . . . . 


Carboniferous Slate. 




11 


MobUl, MohiU, 


ti 


11 


» 


Horath, MoyniOty, . . . . 


Limestone of the Car- 
boniferous Slate. 


11 


»> 


Bruckleas, Dunkineely, . . . 


Yellow Sandstone. 


11 


11 


Malahide, Malahide, .... 


Carboniferous Slate. 


11 


rhomboidea, . 


Lisnapaste, Ballintra, . . . 


11 


11 


)i 


Ballinacourty, Dungarvan, . 


It 


19 


n 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


11 


rotundata, . . 


Clonea, Dungarvan, .... 


Carboniferous Slate. 


11 


11 


Malahide, Malahide, . . . . 


11 


11 


radis, .... 


Ballinacourty, Dungarvan, . 


11 


11 


♦1 


Poulscadden, Howth, . . . 


II 


11 


apedosa,. . . 


Bruckleas, Dunkineely, . . . 


Yellow Sandstone. 


11 


n 


Doorin, Donegal, 


II 


11 


»f 


Bahan's Bay, Dunkineely, . 


It 


11 


11 




Limestone of the Car- 
boniferous Slate. 


11 


11 


Malahide, Malahide, . . . . 


Carboniferous Slate. 


11 


Urii, . . . 


Lisnapaste, Ballintra, . . . 


II 


Cyrtia 


cuspidata, . . 


Doorin, Donegal, 


Yellow Sandstone. 


11 


It 


Lisnapaste, BalHntra, . . . 


Carboniferous Slate. 


11 


II 


St Jobn*8 Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 



'jM 



OBimTH — ^FOSSIL AXV UnfU(9t LOCAUmt. 



45 



NaniMorFoMQfl. 



Ctanen. 



Cyrtui 



Ifartinia 



SpedML 



cmudstA. 



dirtans, 



laminosa. 



liogniifiara, . . 
niMOgoma, 

ooda, . . . . 

»» 
semicirctdarUy 

99 
9> 



decora, . 
•lUptioa, 



plebeia, 



„ strigocephaloides, 

Reticolaria, imbricata) . . 



LocaUties 

and 
Potfe-Towna. 



Hook HMd, Ftthaid, 

Curragh, Ardmoie, . 
Newcastle, Clogheen,. 
Camot» Castle lalaod, 
Hatehide, Bialahide, . 
Hook Head, Fethard,. , 

Correns, Coatle Island, . 
KUnamack, Caonmel, 



Tinoyeahill, Dooegal, . . 

Malahide, Malahide, . . . 
Rahan's Bay, Dunkinealy, . 
Poulaeadden, Howth, . . 
Hook Head, Fethard, . 

BaUinaeotirty, Dmigarvan, 
Stridagh Point, Donegal, . 
Poolscadden, Howth, 
Malahide, Malahide, . 
Qraaard, Graoaid, . 

Hook Head, Fetbard,. 

Clonea, Dungarvan, . 
Rinnkkiddj, Coric, . 
Hook Head, Fetbard, 



Molull, Mohill, . . . 
Malahide, Malahide, . 

n n 

Lisnapaste, Ballintra, . 
Hook Head, Fethard, 



St. John's Pofait, Dunklneely, 
Clonea Castle,DnnganraiiBay, 
BaUybodonnetl, Dnokineely, 
Malahide, Malahide, . . . 
Clooea Castle, DanganraoBay, 
St Doolotigh*s, Dublin, . 
Ballinaconrty, Dungarvan, 
Clonea, Dunganran, . 
Hook Head, Fethard,. 
Tullyard, Armagh, . 
Lisnapaste, Ballintra, 

Hook Head, Fethard, 

Ring, Enniskillen, . 
MohiU,MohiU, . . . 



Sabdiyision. 



le of the Car- 
boniferous Slate. 
Carboniferous SUte. 



Limestone of the Car- 
boniferous Slate. 
Carboniferous Slate. 

>» 

Tellow Sandstone and 
Arenaceous Limest. 

Carboniferous Slate. 

Yellow Sandstone. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 



Yellow Sandstone and 
Areoaeeous Slate. 

Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 

»> 
Limestone of the Car- 
boniferous Slate. 
Carbomferous Slate. 



Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 
Yellow Sandstone. 
Carboniferous Slate. 



Lower Limestone. 



Limestone of the Car- 
boniferous Slate. 
Carboniferous Slate. 



ii&Si^-A; 
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Namefi of PasfiHiii 



Geaem. 



Species. 



Bfiticukrla imbricata, . 

„ mlcfogemmaj 
" If 

11 it 



Bmc%thyria duplickoata, 



Athyiis 



11 



planata, . . 

plartkosiata, 
coaceDtricaf 



dflcua^ta, 



deprei3j9a, . 



fimbria to, , 
glabristria, 



Fufc-Tirwiu. 



E^k Heajd, Fetbaid^ . 



BubdivitioQH 



Duadiif Di>negalj , , 
Mobill, MoM]^ . . . 
Mfllttliide, Maljabide, * 
Hook Head, Fetimrd, 

PoukcaddcD, Howtb} 
TermoDj Bojkj . . « 
BruckJesa, Dmikineely, 
KiHagbte^ DuokiDeely, 
LifinapiUst^t BoUintraf 
Malabidc, Alalabide, , 
MohiU, MohlD, . . . 
BalllnQcotirty, DungHTTan^ 
BalUnacourtyt DuDfjarvan, 
Ballinacouft^; DmigfLTva^ 
Hook Head, Fethard, 
Maldbide, Mai abide, , 
St Doiil(jugh*Si Dubliiii 



Bruckless, DunkmeeJ^f 

Bmcklcsa, Dunkineely^ 

, Malabide^ Malahlde, , , 

Hook H^d, Fetbardj , 

Ratbbale, Swords, . « . 
Baliinacotirty, Dnnganran 
Poulscadden, Howtb^ , 
Brucklesa, Dunkin^elyj . 
Curragbj ArdraorCj * * 
Hook Head, Fetbard, . 

Clonea^ Duugarvaiif , , 
Uwapaste^ BdUntraj , 
CurrsQ^ Castle lalaiidf . 
Ma] abide,, MalabldeT . , 
St. Jobu*a Polut^ Dunkineely, 

Poulacaddon^ Howtb, 
Hook Head, Fetbard^ 



Lim^tonei of tbe Car- 

bomftimus Slate^ 
Yellcjw Saiidetone, 
CarbomferouB Slate. 

»! 

Litn«atone of tb« Car- 
boniferous Slate, 
Carboniferous Slate. 
Lower Lime3tODC» 
Ydlow Saudatotie. 

IT 

OartH^niferotia Slate. 



Doonn,. Donqg^ * * ♦ , 
Donegolf Douegul^ . . , 
Malabide, Malabide, , . . 
Poukcaddtn^ Howth, . , 
BalUnaconrty, Diuigarvan, 

Mobill, MobiU, 

Lough Eak, Donegal, , . 
Malahi^e, Malabide, . . , 



Llmeatoiie of tbe Car* 

boniferooB Slate. 
TeJlow Sandstone. 

11 
CaTboQifij[*oiia Slate, 
Liaieatone of tb^ Car- 

bomferoiia Slate, 
Carboniferoita Slate. 



Yellow Sandstone* 
Carboniferous Slate* 
LbneBtone of tbe Car- 

botiiferoufi Slate. 
Carbonifenous 31at@. 



Limestone of tbe Caf> 
boniferotia SUte, 

CarboniferonH Slate, 

Lim^tone of the Car- 
bon iferoua Slate, 

TeDow Sajadatone. 

Carboniferous Slate. 



Arenaceous LimeHtone. 
CarbooifEroaB Slate, 



oxmiTH — rosBtL Ain> msmre u»cautu&. 




Mkx, 



grcfuiA, 



tndcfitAta, 

JOTfiDi% , 



pleurodofi, 



piiMA," 
pogniif, 



> BaHjcntfe, . . . 
, CIdm CaiAle, Dmigxrrmift Eaj^ 

Braekka. DunkineeiT, . . . ^ 

Be»k H«iid« FcibArd, « , , 

KOii^mi^JCi CkmndL . , . 

ndlMirliliii, Howth, . . , 

£lt bride, BAlljcaftK ^ . . 

Bmckl^ DaDkincelj, , , 

Hook H^ F^hArd, . . , 



EaUiJticouTtj', DtUDgiirraii, 

PoubcuddeOf Howtli^ 

OoDCft, Duiig&rrui, . 

Creg^anore, Gort, . * . 
BmckleaSf hmikmttly^ 

Bntekles^, DonkiDec^lj^ , 
Uohl% MoLUl, . . , , 
H&horaii« FiTenuletowitj 

Cregganore, Gort, , , . 
BracM^ss, Dankineely, , 

Shanbally^ Canigaline, , 
Ufttabtd^, Mitahide, , , 
Sl Doolough'ji, Dublin, 



Sble, 
Cv^}oo^eroiu Slue, 



oflbeCar- 
bonil^rQm Ski& 

Areo^cttHi^ limestoDe, 
Tellov SAodaidiie. 
LinMttoiM <kf till Cat- 

boQ^^ui Stftte. 
CuiKMiirettmi SUie. 

Carboulferoas Slftte. 

*t 
TeU^^w S4nd»tODc. 

Carbooiferoufl Skte. 
Tillow SaadiikjDe. 
Cubonilbroaa SUte. 



Tdlow 3&DdBtc}ne, 

Hi 

Carbotuleroiu Slate. 



I Lf mo^tone of tlie Cai^ 
boDiferotii SUto^ 



>il:^JiLA!^-. 
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Names of FossilB. 


LocaUties 








and 


Subdivision. 






Post-Town& 




Genera. 


Species. 






Atrypa 


pngniu, . . . 


Inver, Donegal, 


Arenaceous Limestone. 


tf 


ndiaUs, . . . 


Brockleas, Dnnkineely, . . . 


Ydlow Sandstone. 


>9 


ti 


Cregganore, Gort, 


)) 


)1 


»> 


Malahide, Malahide, . . . . 


Carboniferous Slate. 


>r 


fenifoniuS) . . 


Lianapaste, Ballintra, . . . 


)) 


11 


■aoeuluSy. . . 


Granard, Granard, . . . . 


TeBow Sandstone and 
Arenaceous Limestone. 


» 


i» 


Malahide, Malahide, . . . . 


Carboniferous Slate 


»> 


rtxiatola, . . 


Clonea, DoDgarvaii, . . . . 


tt 


}i 


» 


Rinniskiddy, Cork, . . . . 


t) 


}> 


11 


Curragh, Ardmore, . . . . 


11 


It 


11 


Ballioacourty, Dongarvan, . 


ti 


rt 


anktrofltrifl, . 


Camly, Sligo, 


11 


)) 


»» 


Bmcklata, Dunkineely, . . . 


TeDow Sandstone. 


»» ^^ 


triplex, . . . 


Kildreae, Cookstown, . . . . 


11 


»> 


ventilabrom, . 


Malahide, Malahide, . . . . 


Carboniferous Slate. 


» 


Virgo,. . . . 


Larganmore, Bangor, . . . 


Yellow Sandstone. 


CBU&TACEA. 






Calymene 


granulata ? . . 


Ballinacoorty, Dmigarvan, . 


Carboniferous Slate. 


t) 


l£BVi8,. . . . 


Clonea, Dangarvan, . . . . 


11 




LatrefllH, . . 


Clonea, Duogarvan, . . . . 


11 


Griffithides 


obsoletus, . . 


Kilbride, Ballycastle, . . . 


Arenaceous Limestone. 


Phiffipsia 


CoH. . . . 


Lisnapaste, Ballintra, . . . 


Carijoniferous Slate. 


n 


I^mnrolifera, . 


Poulscadden, Howth, . . . 


11 


11 


»» 


Kilbride, Ballycastle, . . . 


Arenaceous Limestone. 


j» 


tnmcatola, . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate.. 




11 


Currens, Castle Island. . . . 


Carboniferous Slate. 


Dithyrocaris 


Cold,. . . . 


Aghnaglogh, Clogher, . . . 


»» 


)t 


Scouleri,. . . 


Aghnaglogh, Clogher, . . . 


»» 


Bairdia 


cartus, . . . 


Granard, Granard, 


Carboniferous Slate and 
Arenaceous Limest. 


Cythere 


arcnats, . . . 


Dromard, Draperstown, . . . 


Tellow Sandstone. 


ft 


bituberculata,. 


Cnltra, Hollywood, . . . . 


»» 


)) 


coruuta, . . . 


Cultra, HoUyirood, . . . . 


»» 


fi 


ODstata, . . . 


Cnltra, HoHywood, . . . . 


11 


)t 


elongata, . . 


Cnltra, Hollywood, . . . . 


9* 


t) 


exeavata, . . 


Aghnaglogh, Clogher, . . . 


Carboniferous Slate. 


}> 


BSbbertif, . . 


Larganmore, Bangor, . . . 


Yellow Sandstone. 




impressa, . . 


Dromard, Draperstown,. . . 


>> 


ti 


inomata, . . 


Cultra, Hollywood, .... 


>> 


)) 


oblonga,. . . 


Cullion, Draperstown, . . , 


ft 


»» 


orbicularis,. . 


Bunowna, Easky, 


11 


)) 


pnsilla, . . . 


Cullion, Draperstown, . . . 


>» 


jt 


Bubrecta,. . . 




»» 


»r 


trituberculata, 


Cultra, Hollywood, .... 


»» 



auTFiTH — ^ro08iL AKD loimre locautiss. 



49 



Names of FossOa. 



Genera. 



Spedea. 



LocaUties 

and 
Posk Towns. 



Sabdlvlalon. 



AWKKLSDA. 



Serpula 




Spirorbb 


caperatua, . . 


If 


globosos, . . 


ft 


intennediiu, . 


ff 


minutiUy. . . 


f« 


omphalodes? . 




marginatoB, . 



Serpnlltes membranaceos 

SOHUrODERMATA. 

Palffiduniu el^ans, . . . 

„ gigas." . . . 

ff ff 

„ Konigii,. . . 

Echinoerinus ekgaos, . . . 

„ glabrispina, . 

If ff 

,, triaerialis, . . 

„ Urii, . . . . 



„ yetnatiis, . . 

Adelocriniu histrix, . . . 

Platycrinns contractus, . . 

ff gigaSf- . • . 

,, granulatos, . 

„ interscapnlaris, 

ff »» 

,, ladniatus, . . 

ff ^•▼Wf. • . • 

,, omataa, . . . 

„ punctatua, . . 

,, similis, . . . 

,, triacontadacty- 
lus,. . . . 

Platyciiniis tuberculatns, . 

PoteriocrinuB gracilis, . . . 

Taxoorinns macrodactylus, 

ff ff 

Cyathocrinos elHpticos, . . 



Lisnapaste, BalUntra, . 

Hook Head, Fethard, . 

Aghnaglogb, Clogher, . 

Cultra, Hollywood, . . 

Aghnaglogb, Clogher, . 

Gultra, Hollywood, . . 

Hook Head, Fethard, . 

St. Doolongh*s, Dublin,. 



Hook Head, Fethard, • . 

Hook Head, Fethard, . . 
Bahan*8 Bay, Dunkineely, 
Kahan's Bay, Dunkineely, 
Hook Head, Fethard, . . 

Hook Head, Fethard, 
Clonea, Dungarvan, . . 
Killycloghy, Lisbellaw, . 
Townparks, KUleshaucbra, 
Lough £8k, Donegal,. . 
Rahan*8 Bay, Dunkineely, 
St. John's Point, Dunkineely, 

Halahide, Malahide, . . . 
Hook Head, Fethard, . . 

Ballinacourty, Dungarvan, 
Cregganore, Gort, .... 
Malahide, Malahide, . . . 
Ballinacourty, Dungarvan, 
Ballinacourty, Dungarvan, 
Poulscadden, Howth,. . . 
Hook Head, Fethard, . . 



Hook Head-, Fethard, . . 
Hook Head, Fethard, . . 
St. John's Point, Dunkineely, 
Ballinaoouity, Dungarvan, 

Hook Head, Fethard, . . 

Ballinacourty, Dungarvan, 
Uook Head, Fethard, . . 

Clonea, Dungarvan, . . . 
Ballinacourty, Dungarvan, 
Ballinacourty, Dun^rvan 



Carboniferous Slate. 



Yellow Sandstone. 
Carboniferous Slate. 
Yellow Sandstone. 
Limestone of the Car- 
boniferous Slate. 



Limestone of the Car- 
boniferous Slate, 
f f 
Yellow Sandstone. 

f» 
Limestone of the Car- 
boniferous Slate, 
ff 
Carboniferous Slate. 

Yellow Sandstone. 

Arenaceous Shale. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 

Yellow Sandstone. 

Carboniferous Slate. 



Limestone of the Car- 
boniferous Slate. 



Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 



AUXttd;^,, 
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Names of FoflsilB. 



Genera. 



Species. 



CyathocriniLB ellipticas,. 
II geometricu8| 



iD8Bquidactylus 
macrocheiraS; 
megastyluSi , 



omatns, . 
pinaatns? 



Localities 

and 
Post-Towns. 



tubercnlatas, 
variabiliB, . 



Rhodocrinus verua,. . . 

ActlDocrinus Gilbertsom, 

,T polydactylus, 

,1 pusillnsi . . 

,1 tenuistriatas, 



„ tesselatus, . . 

I, triacontadacty- 

las,. . . . 

»» It 

Atocrinus MUleri, . . . 

ZOOPHTTA. 

Amplexus nodalosas, . . 

»» » 

„ Sowerbii, . . 



tortuosns, . 



Lisnapastei Ballintra, . . 
Poulscaddeiii Howtb, . . 
Currens, Castle Island, . . 
Carragh, Ardmore, . . . 
Ballinacourty, Dangarvan, 
Malahide, Malahide, . . . 
Rahan's Bay, Dunkineely, 
St. Doolough's, Dablin,. . 

Lisnapaste, Ballintrai . . 

Mobill, Mohill, 

Malahide, Malahide, . . . 
lisnapaste, Ballintra, . . 
Clonea, Dungarvan, . . . 
St. Doolough's Dublin,. . 

Ballinacourty, Dungarvan, 
Hook Head, Fethard, . . 

Ballinacourty, Dungarvan, 
Currens, Castle Island, . . 
Knocklofty, Co. Tipperary, 
Clonea, Dungarvan, . . . 
Malahide, Maiahide, . . . 
Bruckless, Dunkineely, . . 
Poulscadden, Howtb,. . . 
Malahide, Malahide, . . . 
Ballinacourty, Dungarvan, 
Malahide, Malahide, . . r 
Bruckless, Dunkineely, . . 
Rahan's Bay, Dunkineely, 
Ardoe, Ardmore, .... 
Clonea, Dungarvan, . . . 
Lisnapaste, Ballintra, . . 
Clonea, Dungarvan, . . . 

Ballinacourty, Dungarvan, 
Malahide, Malahide, . . . 
Hook Head, Fethard, . . 



Clonea Castle, Dungarvan, 
Ballinacourty, Dungarvan, 
Ballinacourty, Dungarvan, 
Clonea, Dungarvan, . . . 
Hook Head, Fethard, . . 

Malahide, Malahide, . . . 
Hook Head, Fethard, . . 

Clonea Castle, Dungarvan Bay, 



Subdivision. 



Carboniferous Slate. 



Tellow Sandstone. 
Limestone of the Car- 
boniferous Slate. 
Carboniferous Slate. 



Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 



Yellow Sandstone. 
Carboniferous Slate. 



Yellow Sandstone. 
Carboniferous Slate. 



Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 



Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 

Limestone of the Car- 
boniferous Slate. 

Carboniferous Slate. 



I 
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Names of Fossils. 










LocaUties 

and 

Post-Towns. 


Sabdivislon. 


Genera. 


Species. 


Turbinolopsis 


bina? 


Brackless, Dunkineely, . . . 


Yellow Sandstone. 


if 


11 


Currens, Castle Island, . . . 


Carboniferous Slate. 


»» 


CelUca, . . . 


Ballinacourty, Dungarvan, . 


II 


f> 


11 


Knocklofty, Co. Tipperary, . 


M 


f> 


11 


Clonea Ca8tle,Dungarvan Bay, 


II 


>» 


paadradialis, . 


Currens, Castle Island, . . . 


II 


»» 


11 


Ballinacourty, Dungarvan, . 


II 


♦♦ 


pluriradialis, . 


Currens, Castle Island, . . . 


II 


Turbinolia 


fiingites,. . . 


Kilbride, BallycasUe,. . . . 


Arenaceous Limestone. 


*f 


11 


Hook Head, Fethard, . . . 


limestone of the Car- 
boniferous Slate. 


$t 


It 


Brackless, Dunkineely, . . . 


Tellow Sandstone. 


tt 


11 


Slieve Gallion, Magherafelt, . 


II 


tf 


11 


Lisnapaste, Ballintra, . . . 


II 


tf 


fi 


Poulscadden, Howtli,. . . . 


Carboniferous Slate. 


f» 


11 


Ballybodonnell, Dunkineely, . 


Yellow Sandstone. 




«« 


Malahide, Malahide, .... 


Carboniferous Slate. 


Siphonophyllia cylindrica, . . 


Lackagb, Drumquin, .... 


Yellow Sandstone. 


11 


It 


Ardsallagh, Drumquin, . . . 


Carboniferous Slate. 


11 


)i 


Scraghy, Castlederg,. . , . 


» 


»» 


11 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


)) 


11 


Poulscadden, Howth,. . . . 


Carboniferous Slate. 


Astrrea 


irregularis, . . 


Bunowna, Easky, 


,^ 


11 


pentagona, . . 


Larganraore, Bangor, . . . 


Yellow Sandstone. 


lithodendron 


affine,. . . . 


Lackagh, Drumquin, .... 


II 


11 


CBBspitosum, . 


Scraghy, Castlederg, .... 


II 


11 


sexdecimale, . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


11 


)i 


Poulscadden, Howth,. . . . 


Carboniferous Slate. 


♦1 


>i 


St. John's Point, Dunkineely, 


Yellow Sandstone. 


Syringopora 


bifurcata, . . 


Poulscadden, Howth,. . . . 


Carboniferous Slate. 


11 


catenata, . . 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


11 


geniculata, . . 


Drumscraw, Drumquin,. . . 


Yellow Sandstone. 


11 


11 


Tinnycahill, Donegal, . . . 


Yellow Sandstone and 
Arenaceus Limest. 


11 


11 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


11 


11 


Malahide, Malahide, . . . . 


Carboniferous Slate. 


11 


laxa, .... 


Brackless, Dunkineely, . . . 


Yellow Sandstone. 


11 


ramolosa, . . 


Bahan's Bay, Dunkineely, . 


II 


11 


i» 


Malahide, Malahide, .... 


Carboniferous Slate. 


»» 


It 


St. John's Point, Dunkineely, 


Limestone of the Car- 
boniferous Slate. 


Aulopora 




Hook Head, Fethard, . . . 


II 


Manon 


cribrosum?. . 


Brackless, Dunkineely, , . . 


Yellow Sandstone. 


}) 


1) 


Clonea, Dungarvan, . . . . 


Carboniferous Slate. 


1) 


II 


Ballinacourty, Dungarvan, . 


i» 


Astreopora 


antiqua, . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 
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Names of Fossils. 


LocaUties 






, 


and 


Subdivision. 






Post-Towns. 




Genera. 


Species. 






Dictyophyllia 


antiqoa, . . . 


Hook Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


Pleurodicty- 


problemati- 


Ballinacourty, Dungarvan, . 


Carboniferous Slate. 


um 


cum? 






»j 


»> 


Clonea, Dungarvan, .... 


»j 


t) 


>» 


Lisnapaste, Ballintra, . . . 


»♦ 


Favosites, 


fibrosa, . . . 


Clonea, Dungarvan, .... 


1) 


11 


i» 


Curragh, Ardmore, .... 


11 


»i 


megastoma? . 


Meenacarrigby, Drumquin, . 


Yellow Sandstone. 


11 


11 


Malahide, Malahide, .... 


Carboniferous Slate. 


11 


11 


Scraghy, Drumquin, .... 


11 


i» 


11 


Poulflcadden, Howth, . . . 


11 


*) 


polymorpha, . 


Hoo'k Head, Fethard, . . . 


Limestone of the Car- 
boniferous Slate. 


)) 


seriaHs, . . . 


Malahide, Malahide 


Carboniferous Slate. 


»j 


spongites, . . 


Poulscadden, Howth, . . . 


It 


)) 


1} 


Swellan, Cavan, 


11 


t 


11 


Malahide, Malahide, .... 


11 


11 


tenuisepta, . . 


Lackagh, Drumquin,. . . . 


Yellow Sandstone. 


11 


}) 


Mohill,Mohill, 


Carboniferous Slate. 


11 


11 


Poulscadden, Howth 


11 


11 


tumida, . . . 


Lackagh, Drumquin, .... 


Yellow Sandstone. 


11 


11 


Malahide, Malahide, .... 


Carboniferous Slate. 


Stromatopora concentrica, . 


Killybrone, Killala, .... 


Arenaceous Limestone. 


11 


11 


Mulahide, Malahide, .... 


Carboniferous Slate. 


VerticiUipora 


abnormis? . . 


Ballinacourty, Dungarvan, . 


11 


t) 


11 


Malahide, Malahide, .... 


11 


>> 


11 


Clonea, Dungarvan, .... 


11 




11 


Poulscadden, Howth,. , . . 


11 


11 


11 


Ballinacourty Pt., Dungar- 




Berenicea 


megastoma, . 


See with Spirorbis caperatus,. 


11 
11 


Orbiculites 


antiquus, . . 


Rahoran, Fivemiletown, . . 


11 


MiUepora 


gracilis, . . . 


Clonea, Dungarvan, .... 


11 


)i 


»i 


Lisnapaste, Ballintra, . . . 


11 


1) 


»» 


Ballinacourty, Dungarvan, . 


11 


11 


interporosa, . 


Malahide, Malahide, .... 


11 




n 


Mohill, Mohill, 






11 


Lisnapaste, Ballintra,. . . . 


Yellow Sandstone. 


J 


oculata, . . . 


Cregganore, Gort, 


Carboniferous Slate. 




)) 


Poulscadden, Howth,. . . . 


)) 


11 


rhombifera, . 


Lisnapaste, Ballintra, . . . 


11 




11 


Poulscadden, Howth, . . , 


Yellow Sandstone. 


11 


similis, . . . 


Cregganore, Gort, 


Limestone of the Car- 
boniferous Slate. 


11 


)) 


St. Doolough's, Dublin, . . 


Carboniferous Slate. 


• 1 


spicularis, . . 


Poulscadden, Howth, . . . 


i» 


Gorgonia 


assimilis, . . 


Ballinacourty, Dungarvan, . 


Yellow Sandstone and 


11 


zic-zac, . • . 


Granard, Granard, 


Arenaceous Lime- 
stone. 
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Names of Fossils. 


Localities 








and 


Subdivision. 










Qenera. 


Species. 






Jama 


antiqua, . . . 


St. Jolin's Point, Dunkineel 


y, Carboniferous Slate. 


i> 


bacillaria, . . 


Lisnapaste, Ballintra, . . 


11 


II 


crassa, . . . 


St. John's Point, Dunkineel 


y. Limestone of the Car- 
boniferous Slate. 


1* 


II 


Lackagh, Dmmquin,. . . 


. Yellow Sandstone. 


Tlncularia 


parallela, . . 


Mohill, Mohill, 


. Carboniferous Slate. 


Glaaconome 


bipinnata, . . 


Ballinacourty, Dungarvan, 


• i» 


II 


11 


Poulscadden, Howth,. . . 


• 11 


y 


pluma, . . . 


Lisnapaste, Ballintra, . . 


• 11 


• 
11 


II 


Ballinacourty, Dungarvan, 


II 


II 


11 


Poulscadden, Howth, . . 


11 


II 


11 


Lackagh, Drumquin, . . . 


. Yellow Sandstone. 


Ptylopora 


macropora, . . 


Poulscadden, Howth, . . 


. Carboniferous Slate. 


II 


pluma, . . . 


Hook Head, Fethard, . , 


. Limestone of the Car- 
boniferous Slate. 


}f 


11 


Poulscadden, Howth, . . 


. Carboniferous Slate. 


II 


11 


Malahide, Malahide, . . 


11 


Fenestella 


antiqua, . . . 


Currens, Castle Island, . . 


11 


II 


II 


Gurteenroe, Bantry, . . . 


11 


II 


11 


Killingley, 


11 


II 


11 


Bruckless, Dunkineely, . . 


. Yellow Sandstone. 


)) 


11 


Blackball Head, Cork, . . 


. Carboniferous Slate. 


II 


11 


Malaliide, Malahide, . . 


11 


II 


carinata,. . . 


Enagh, Tynan, .... 


11 


II 


11 


Malahide, Malahide, . . 




II 


flabollata, . . 


Bruckless, Dunkineely, . 


. Yellow Sandstone 


II 


formosa, . . . 


Currens, Castle Island, . 


. Carboniferous Slate 


II 


II 


Malahide, Malahide, . . 


II 


jy 


laxa, .... 


Clonea Casde, Dungarvan 


» • II 


II 


multiporata, . 


Brickeen Bridge, Killainej 


'■, . Yellow Sandstone. 


II 


nodidosa, . . 


Poulscadden, Howth, . 


. Carboniferous Slate. 


II 


oculata, . . . 


Ballinacourty, Dungarvan 


II 


II 


plebeia, . . 


Killybrone, Killala, . . 


. Arenaceous Limestone. 


II 


regularis, . . 


Lisnapaste, Ballintra, . 


. Carboniferous Slate. 


jy 


reticularis, . . 


Currens, Castle Island, . 


* II 


II 


spongites, . . 


Poulscadden, Howth, . 


II 


II 


teuuifila,. . . 


Kihiamack, Clonmel,. . 


II 


II 


11 


Greaghs, Ballintra, . . 


II 


}f 


11 


Bruckless, Dunkineely, . 


. Yellow Sandstone. 


ft 


11 


Poulscadden, Howth,. . 


. . Carboniferous Slate. 


II 


11 


Malahide, Malahide, . . 


• • 11 


)| 


undulata, . . 


Bruckless, Dunkineely, . 


. . Yellow Sandstone. 


II 


11 


KUbride, Ballycastle, . . 


. . Arenaceous Limestone. 


II 


11 


Greaghs, Ballintra, . . 


. . Carboniferous Slate. 


II 


11 


Malahide, Malahide, . . 


• • ?i 


II 


If 


Poulscadden, Howth, . 


• • 11 


Polypora 


dendroides, . 


Town parks, Killeshandra, 


. . Yellow Sandstone. 


II 


11 


Hook Head, Fethard, . 


. . Limestone of the Car- 
boniferous Slate. 


Retepora 


undata, . . . 


Lisnapaste, Ballintra, . 


. . Carboniferous Slate. 


11 


11 


Mohill, Mohill, .... 


• • Ji 
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Names of Fossils. 


Localities 






and 


Subdivision. 






Fost-Towns. 




Genera. 


Species. 






PLANTS. 






Lower Carboniferous 






Plants. 






Sternbergia approximata, 


Cultra, Hollywood, .... 


Tellow Sandstone. 


»> j» 


Golin, Cavan,^ 


11 


Sphenopteris linearis, . . 


Riv. Banagh, Drumcurren, 
Kesh, 




Facoids and Fems, , . . 


Bunatrahir, BallycasUe, . . 


11 
If 


Ferns and Fucoids, . . 


Kilcummin, Killala Bay, . . 


Carboniferous Slate. 


Fems „ 


Dromard, Draperstown, . . 


Yellow Sandstone.* 


» jj 


Fallagloon, Maghera, . . . 


}) 


Stigmaria ficoides,. . . 


Mac Swyne's Bay,Dunkineely, 






and North coast of Mayo, . 


11 


Sigillaria and Dictyophyllum 


Do., do. 


11 


„ Fems, . . . 


Cork, Cork, 


11 


t) )) 


Blackball Head, Castletown, 


)i 


M H 


Drummanmore, Armagh, . . 


»» 


ii M 


Camphire, Vale of the Bride, 


Yellow Sandstone. 




Jancville, Vale of the Bride,. 


f} 


fl 11 


Bruckless Chapel, Dunkineely, 


11 


II It 


Brackless, Dunkineely, . . . 


11 


)) 1) 


Aighan Bridge, Dunkineely, 


11 


)) 11 


Brickeen Bridge, Killaraey . 


11 




Clontarf, Dublm, ..... 






Bleankillew, Drumod, . . . 


jj 


11 • " 


Cultra, Hollywood, .... 


Yellow Sandstone. 


Cyclostigma ' „ 


Kiltorcan, BaUyhale, . . . 


»» 


Sphenopteris Hibemica, . 


11 11 


)) 


11 11 


Tallow Bridge, 


1) 


Lepidodendron Griffithii, . . 


11 11 


11 


new, .... 


Drumconny, Cloone, .... 


Carboniferous Slate. 



Section IL — Ditision I. 

The first member of the Second, or Limestone Group of the Series, is the 
Lower Ca/rhoniferous Limestone, 



Names of Fossils. 


Localities 

and 

Post-Towns. 


Genera. 


Species. 


MOLLUSCA. 

Cephalopoda. 

orthoceratid^. 

Orthoceras attenuatum, 

„ dnctum, 

,, cylindraceum, . . . . 


Rathgillen, Nobber. 

1) 
Ballinacourty, Dunganran. 
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framofl of FomUji. 


LoenUtiea 
slid 






FoAt-TowiUt 


GeuexL 


^clca. 




OrthoQCTiLa 


cyliadraccum, * . , , 


Curkeen, Rusli. 


}} 


11 ' 


Tankardstowfi, KUdorrciy, 




11 


EathdiDe, Laii«aboro^gb. 




ovalftj . 


RathjciUfen, Nobber. 


ii 


ft 


Ardclogh. KildJua 




If ~ 


Baliiuflcoui'ty, DtiDgarTaii. 




11 


Annafth, Charieyille, 


it 


pyramidale, * . , , , 


Millieent, Glanft. 




atd&tau]^ t 


Little Island, Cork* 


^ 


11 


Middleton, Cork, 


Loxoceras 


Breydi, ,,,.., 


MUlicent, Clan©. 




a 


Little Isliuid, Cotk. 




diftl4BS, ...... 


Kilma]to<:k. 


it 


lAterale, ...... 


Little Ifiland, Cork, 


11 


11 


ti 
Ardclogh, Ratbcoole. 


11 


ft 


i Jlillicent, Clwie, 


ti 


It 


CarrigiihciiTlg, Portumna. 


11 


ft 


Tirlecken^ BaUjrmahon. 


ti 


if 


Balliuacourty, Duogarvan. 


ti 


It 


Gregg, Nobber. 


Campyloofirms 


MVigxd 


Little IdSflnd. Cork. 


Cj'docerafl 


IfDvigftttim, . . . , . 


Sbruk^ Ballymahon, 


Poterioceraa 


fuaifonnfl, * , , , . 


MilUcetit. Clane. 


It 


ventriqoaQmi , . , . 


u 


Ac^DQcema 


giganteniii, . . , . . 


n 


1 CjrtocOTjis 


tubercalaiUEO, . . . , 


Cork, Cork. 


Gonrntitea 


diKUAj .,.,.., 


Cork, CoFk* 


tt 


eicavatus, . . . . , 


Batlyduff; DungarraTi, 


}i 


fifckulatus, . , * . . 


MUlkent, Clane. 


It 


iat«rcoata.U^ « . , . 


Kniyrean Upper, Emyvale. 




lltllB, .,,,,., 


Mtllicent, Clflne, 


H 


liiteri, .*..,>, 


Portuinua^ Gal way. 


11 


It 


Millicept, Clanc. 


fl 


Ti 


Bflllvdufr, DiiDgarvaii. 


11 


ft' 


Howth, Howtb, 


tf 


Ti 


CflatlccraPT Cork. 


It 


IDliCf0llQtUB, , . ¥ . . 


Ballinacdurty, Dungarvanr 


IT 


mntftt^i, 


Cregir, Nublj^r, 


If 


obtiiam, *...., 


Bally duff; Dungirvaii* 




IT 


Cork^ C<»rk, 


11 


II 


Mi Hi cent, Clane, 


IT 


■ 1 


Cregg, Nobber. 


11 


ovatqa, ,•,.... 


Little Iflknti, Cork. 


11 


It 


Ballyduffi; Du^garran. 


tl 


spbnrctldaiiA, .... 


11 11 


If 


11 


Kenagbi Tipperaiy. 


11 




Kilmallock. 


It 


itriolAtDi,* . . . . > 


Mullawomia, Ballyinabon. 
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Names of Fossils.' 


Localitlea 
and 








Post-Towns. 


G«nera. 




Species. 




Goniatites 


trancatus, 


Tankardstown, Kildorrery. 


Discites 


costellatus, 


Millicent, Clane. 


» 


discora, 


1) 


)) 


It 


Blackrock, Cork. 


)) 


latidorsatus, 


Millicent, Clane. 


11 


planotergatus, ... * 


Cork, Cork. 


11 


sabsulcatus, 


Little Island, Cork. 


11 


)) 


MilKcent, Clane. 


11 


sulcatus, 


Little Island, Cork. 


11 


trochlea, 


Cookstown, Cookstown. 


Temnocheilas 


biangnilatuSi 


Ballinacourty, Dungarvan. 


ii 


11 


Middleton, Cork. 


11 


11 


Tirlecken, Ballymahon. 


fi 


1) 


Laracor^ Trim. 


11 


11 


MilKcent, Clane. 


11 


carinifenis, 


11 


11 


11 


Tirlecken, Ballymahon. 


11 


it 


Ardclogh, Kildare. 


11 


coronatus, ..... 


Little Island, Cork. 


11 


costalis, .• 


Millicent, Clane. 


11 


crenatus, 


Tirlecken, Shrule. 


11 


furcatus, 


Castle Richard, Middleton. 


11 


multicarinatus, . . . . 


MiUicent, Clane. 


11 


11 


Tankardstown, Kildorrery. 


11 


11 


Tirlecken, Ballymahon. 


11 


11 


Arclogh, Rathcoole. 


ff 




Little Island, Cork. 


91 


ii 


Longford, Longford. 


11 


pinguis, 


Kilraallock, Limerick. 


11 


11 


Bally duff, Dungarvan. 


11 


solciferus, 


Millicent, Clane. 


11 


11 


Ballyduff, Dungarvan. 


11 


11 


Ardclogh, Rathcoole. 


11 


tuberculatus, 


Dungarvan, Waterlbrd. 


Kautilos 


cyclostomus, 


Little Island, Cork. 


11 


)} 


Middleton, Middleton 


It 


11 


Ballybeg, Buttevant 


11 


dorsalis 


Little Island, Cork. 


V 


11 


Kilcommock, Longford. 


11 


11 


Millicent, Clana 


Bellerophon 


apertus, 


Ballyduff, Dungarvan. 


)) 


11 


KiltuUagh, Roscommon. 


11 


11 


Annagbugh, Armagh. 


11 


11 


Tankardstown, Kildorrerj\ 


11 


11 


Carlingford, Carlingford. 


11 


11 


Armagh, Armagh. 


11 


11 


Drummanmore, Armagh. 


11 


11 


Ardagh, Drumcondra. 


11 


comu-arietis, 


New Road, Armagh. 


iy 


costatus, 


Cookstown, Cookstown. 


11 


t> 


Carlingford, Carlingford. 
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Names of Fossils. 



Genera. 



Species. 



Bellerophon 



Eaphemus 



Localities 

and 
Post-Towns. 



ISBVIB, . . . 

obsoletus, . 
taogentiaiifl, 

It 

tt 
tenaifaacia, 

intersectus, 
Urii, . 



Gastebofoda. 

peotinibranohiata. 

Macrocheilas acatus, . . 

„ carvilineas, 

„ imbricatns, . 

fy parallelus, . 

„ rectilineus, . 

11 11 

Loxonema brevia, . . 

,f coDstricta, . 

11 11 

„ impendens, . 

11 poiygyra, . 

„ aulcidosa, . 

11 ^11 

y, tumida, . . 

Tarritella megaspira, . 

„ satoralis, . 
11 11 

11 11 

„ temustrU, . 

11 11 

11 It 

11 11 

Nabcoptis canalicnlata, 

„ dubia, . . 

,, elongata, . 
" 11 

11 11 

M NeritoideSy . 

„ PhillipsU, . 



Millicent, Clane. 
Millicent, Clane. 
Tirleckeu, Ballymabon. 
Carlingford, Carlingford. 
Ardagh, Drumcondra. 
Curkeen, Rush. 
Ardagh, Drumcondra. 
Millicent, Clane. 
Incerti loci. 
Cookstown, Tyrone. 
Gregg, Nobber. 



Laracor, Trim. 
Millicent, Clane. 
Millicent, Clane. 
Millicent, Clane. 
Armagh, Armagh. 
Little Island, Cork. 
Drumlattery, Skerries. 
Toberory, Tulsk. 
Rathmoyle House, Roscommon. 
Millicent, Clane. 
Chicken Hill, Kilmallock. 
Curkeen, Rush. 
Millicent, Clane. 
Tankardstown, Kildorrery. 
Tirlecken, Ballymahon. 
Millicent, Clane. 
Carrjgahorrig, Portumna. 
Cookstown, Tyrone. 
Horath, Moynalty. 
Oldtown, Dublin. 
Tymore Todd, Augher. 
Laracor, Trim. 
Tirlecken, Ballymahon. 
Ring, Enniskillen. 
Carrigaline, Cork. 
Millicent, Clane. 
Kilmore, Armagh. 
Kiltullagh, Roscommon. 
TuUyoran, Mohill. 
Kilcommock, Longford. 
Aj-dclogh, Rathcoole. 
Ballyduff, Dungarvau. 
Ballinacourty, Dnngan'an. 
Millicent, Clane. 
Lane, Skerries. 
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Names of Fossils. 


Localities 






and 
Post-Towns. 






Genera. 


Species. 




Naticopas 


pUcifltria, 


Armagh, Armagh. 


» 


>» 


Cookstown, Tyrone. 


>» 


» 


College Hall, Tynan. 


Euompbalos 


acutus, 


Millicent, Clane. 


}) 


1) 


Howth, Howth. 


1) 


»» 


Ballykea, Skerries. 


M 


» 


Little Island, Cork. 


»» 


>» 


Ardagh, Drumcondra. 


»» 


seqnalis, 


Curkeen, Rush. 


>} 


>» 


Ballykea, Skerries. 


)} 


anguis, 


Chicken Hill, Kilmallock. 


n 


calyx, 


Millicent, Clane. 


» 


11 




1) 


cristatus, 


Strokestown, Roscommon. 


»» 


crotalostomus, .... 


Carrickreagh, Enniskillen. 


)) 


11 


Rathmoyle House. 


t> 


11 


Drum, Edemy. 


1) 


neglectus 


Millicent, Clane. 


)> 


pentangulatus, .... 


Millicent, Clane. 


It 


)) 


Tirlecken, Ballymahon. 


M 


11 


Little Island, Cork. 


»l 


11 


Carrigahorrig, Portumna. 


)» 


11 


Ballykea, Skerries. 


>l 


11 


Tankardstown, Kildorrery. 


»» 


11 


Ardclogh. 


»» 


11 


Ardclogh, Rathcoole. 


Jl 


11 


Millicent, Clane. 


»» 


pileopsideus, 


Ardagh, Drumcondra. 


)} 


)) 


Howth, Howth. 


)) 


rotundatus, 


Cookstown, Cookstown. 


)) 


)) 


New Road, Armagh. 


)) 


91 


Ardagh, Drumcondra. 


11 


11 


MuUaghfin, Duleek. 


)) 


11 


Little Island, Cork. 


11 


tabulatus, 


Moymore, Tulla. 


11 


11 


Little Island, Cork. 


'11 


» 


Mulnahunch, Dungannon. 


11 


)) 


Tirlecken, Shrule. 


Platyschisma 


Cirroides, 


College Hall, Tynan. 


}) 


Helicoides, 


Cookstown, Cookstown. 


11 


)) 


Curkeen, Rush. 


11 


11 


Millicent, Clape, 


11 


Jamesii, 


Donaghrisk, Cookstown. 


11 


zonites, 


Cork. 


Pleurotomaria 


carinata, 


Cookstown, Tyrone. 


11 


concentrica, 


Clare, Cookstown, 


}} 


)) 


Milverton, Skerries. 


}) 


decussata, 


Millicent, Clane. 


11 


filosa, 


Millicent, Clane. 


11 


Griffithu, 


Ardclogh, Rathcoole. 


11 


11 


Millicent, Clane. 
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Niimi^ofFaftsik. 



OenefO. 



Spcdeet. 



Foflt-TowDi. 



F]e[m>to<iiaHA 



Eleochua 



leoticula, » , 
eubulatuB, « , 



Trochelk 
AcrocnluL 



triloba, , . , 
tubifeTf , . 
vetuata, . . 



Piit«U« 



SiphonaTift 

UmbreUft 

Dentalium 



miicTDiiota, . 
Kuttformia, 

ainuosa^ « , 



DCTHKEA. 

UACHOTBACBIA. 



S^guinolit«s 



Edmondia ? 

LatmriA 

Mactra 

Ps&ititnobiEi 

Ampiiiileama 

CorbiH 

Carina 

Cafdittm 
CardicrmorpbA 



PleiiForhyiidiua 



arcoAtaa, . 
istHitortoa, . 
ai;lcatua) , , 

coropresBAi . 
prlBco, . . . 
iac^asa&ta, , 
d€!cua3ata| , , 
fubtruacatunij 
cancellati, . 
Egcirtonit . . 

priiaigeniaii 
orbkularCf . . 

II 
azmifbrmiBi < 
cormgaU, < 
oblopgap . . . 



little laland, Cork, 
UitU lalapd, Cork. 
B£Uli€eut, Clane. 
Armagh, Annagh- 



MUlicetit, Clant. 
CtaTOt Cookitowrip 
Toberoiy, Tulak- 
Milliccutp Chmc 
KilnmUock. 
Hook Head, Fetbard, 
LElUe Island, Carfc. 
MUlloentj Clane. 
Cook&town, Tj^rone, 
K^w CAmh Tralea. 
lliUiceoty Clatie. 
BallymacsHi^nti Tnlee. 
BiillJceni, Clane. 
Cwkatown, Cwtkatowii, 



Tflntrlc«>Bft, . 



MillJceaCr daiw. 

KilmaUock. 

DrummaDincsT^, Armagh. 

Cookstown. 

Ml]Lic€St, Clane. 

Aimagh^ Armagb. 

Cork. 

BliUicantj Clane. 

£jlmallock. 

Little island, Cork. 
] MUlicent, Clane. 

CarrigaHne^ Cork, 
[ MDUcentt Claiie. 

Kilmallock. 

C(JokatowO» Cookit<>i*^ii* 
[ Little lalajd, Cork, 

Leek, MonagbaD. 

MiUi^tit^ Ciatifi> 

UlUIcenU CLane- 

Bfooref Roacommojip 

litUe iBland, Cark. 
I Millio&ot, Oime* 

Cork, 

Millioent, Clane, 
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Names of Fo88il8. 



Gtenera. 



PlenrorhTnchos Hiberniciia, 



Cypricardia 

•• 
Leptodoraus 

•> 

>> 

Yenerupis 



Nacala 

Area 

Cuculliea 



Byssoarca 

» 
Modiola 
Lithodomns 
Mytilns 
Inoceramus 



Meleagrina 



Pteronites 
Avicula 



inflatiu, . 
minax, . 



trigonalis, , 
cuneata, . , 
cylindrica, 
Aragilis, . , 



dngtilattis, . 
obfloletni) . 
scalariBy . . 



Atrachia. 

rectangpolarifl,. 
fimbriata, . . 
arguta, . . . 
tenuistria, . . 



obtusa, . . 
reticulata, . 
patala, . . 
dactyloides, 
Fleming!, . 
kBviarimaSy. 
orbicularis,, 
pemoides, . 
vetastai, . 
lievigata, . 



pulchella, 
quadrata, 
radiate, . 
latusi . . 
IsTigata, 
laminoaa,' 



lunulata, 



Pinna 
Anomia 



recta, ... 
flabelliformis, . 
antiqaa, . . . 



Localities 

and 
Post-Tovns. 



Middletou, Cork. 
TankardstowD, Kildorrery. 
Castle Island, Castle Island. 
Carrickboy, Longford. 
Ballykea, Skerries. 
Millicent, Clane. 
Ballydaff, Dungarvan. 
Clonturk, Carrickmacross. 
Balsitric, Nobber. 
Millicent, Clane. 
Incerti loci. 
Millicent, Clana. 
Ardagh, Drumcondra. 
Howth, Howth. 
Millicent, Clane. 
Millicent, Clane. 



Cookstown, Cookstown. 
Ballyduff, Dnngarran. 
Bantyre, Cork. 
Cregg, Nobber. 
Rathgillen, Nobber. 
Millicent, Clane. 
Millicent, Clane. 
Blackrock, Cork. 
Millicent, Clane. 
Millicent, Clane. 
Cork, Cork. 
Millicent, Clane. 
Millicent, Clane. 
Ardagh, Drumcondra. 
Ardagh, Dromcondra. 
Millicent, Clans. 
Curkeen, Bush. 
Howth, Howth. 
Millicent, Clane. 
Millicent, Claiia. 
Ardagh, Drumcondra. 
Millicent, Clane. 
Millicent, Clane. 
Millicent, Clane. 
Howth, Howth. 
Ardagh,- Drumcondra. 
Howth, Howth. 
Salmon, Balbriggan. 
Millicent, Clane. 
Millicent, Clane. 
Cookstown, Cookstown. 
Poulscadden, Howth. 



::.-^^ 
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Names of Fossils. 



Genera. 



Pecten 



Species. 



alternata, .... 
lievigata, .... 

prisca, 

arenoBus, .... 

dathratus, .... 
coelatiu 

ooDooitrico-ttriatus, 

it 
deomatiu, .... 
diMimiUs, .... 

It 
ellipticDs, .... 

tt 

ti 

It 

»» 
elongatufl, .... 
fallax 

n 
»» 
» 

filatot, 

flexaotoa, .... 

ForbesU, 

gibboauB, .... 

It 
granotiu, .... 

It 

It 

hiani, 

intercostatus, . . . 

mondna, 

Mnrchuoni, . . . 

II 

ovatus, 

pUmioostatoi, . . 
plicatna, .... 

Sedgwickii, . . . 

semistriatas, . . . 

»> ... 

Sowerbii, . . . 



Localities 

and 
Post- Towns. 



Ardagh, Dramcondra. 
Millicent, Clane. 
Ardagh» Drumcondra. 
Millicent, Clane. 
Howth, Howth. 
Little Island, Cork. 
Red Barn, Annagh. 
Cookstown, Tyrone. 
MlUicent, Clane. 
Howth, Dublin. 
Little Island, Cork. 
Millicent, Clane. 
Ballydoff, Dongarvan. 
Ballydoff, Dungarvan. 
Millicent, Clane. 
Little Island, Cork. 
TuUyard, Armagh. 
Howth, Dublin. 
Millicent, Clane. 
Kilmore, Cavan. 
Millicent, Clane. 
Little Island, Cork. 
Ballydnff, Dungarvan. 
Millicent, Clane. 
New Road, Armagh. 
Tonyshanderrj, Emyrale. 
Millicent, Clane. 
Ballyduff, Dungarvan. 
Howth. 

Millicent, Clane. 
Little Island, Cork. 
Howth, Dublin. 
Millicent, Clane. 
Little Ishind, Cork. 
Flemingstown, Balbriggan. 
Tankardstown, Kildorrery. 
Cregg, Nobber. 
Arda^h, Drumcondra. 
Little Island, Cork. 
Ballyduff, Dungarvan. 
Mullawomia, Ballymabon. 
Little laland, Cork, 
little Island, Cork. 
Ardagh, Drumcondra. 
Howtii, Howth. 
Millicent, Clane. 
Ballyduff, Dungarvan. 
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Names of FoosUs. 


LocaUtlea 




1 


and 
Post-Towns. 




"■ 1 


Genera. 


Spedeai 1 




Brachiopoda. 




ATHTBIDJB. 




Crania 


vesiculosa, 


Millicent, Clane. 


Calceola 




Bally duff, Dungarvan. 


Producta 




Howth, Howth. 


*) 


»> 


Mullawomia, BallTmahon. 


11 


antiquata, 


Hook Head, Fethard. 


M 


11 


Arddogh, Rathcoole. 


)f 


11 


MilUcent, Clane. 


*» 


11 


Comacarrow, Enniskillen. 


1) 


aurita, 


Donaghrisk, Cookstown. 


If 


)) 


Cookstown, Tyrone. 


)} 


condona, 


Litde Island, Cork. 


t) 


»» 


Boston, Rathaogan. 


)| 


fi 


Cookstown, Tyrone. 


)) 


f» 


Tullyoran, Mohill. 




M 


Boyle, Roscommon. 


1) 


corrugata, 


Salmon, Man-of-War, Balbriggan. 




ff 


Milverton, Skerries. 


t) 


»i 


Kiltullagh, Casdereagh. 


}} 




Ardagh, JDrumcondra. 


)t 


)) 


Cregg, Nobber. 


)) 


11 


Ballykea, Skerries. 


i1 


elegans, 


Comacarrow, Enniskillen. 




ff 


Cookstown, Tyrone. 




ff 


Killukin,Carrick-on-Shannon. 


If 


ff 


Armagh, Armagh. 


M 


fimbriata, 


Ardagh, Drumcondra. 


)y 


ff 


Cookstown, Tyrone. 




11 


Mullawomia, Ballymahon. 




ff 


Little Island, Cork. 




flezistria, 


Millicent, Clane. 




If 


St. Doolough's, Dublin. 




fragaria, 


Little Island, Cork. 




)> 


Arddogh, Bathcoole. 




»» 


Howth, Howth. 


)) 


gigantea, 


Kiltullagh, Roscommon. 


ft 


granulosa, 


Millicent, Clane. 




If 


Killukin, Carrlck-on-Sbannon. 


If 


hemispherica, . . 


Dundonagh. 


ff 


»» 


Elilmore, Armagh. 




ff 


LitUe Island, Cork. 


ff 


M 


Ballyhoe Lake, Drumcondra. 




intermedia, 


See Inoceramus orbicularis. 


ff 


laciniata, 


Millicent, Clane. 


ff 


»» 


Ballyduff, Dungarvan. 


ff 


latissima 


Tullyoran, Mohill. 


f» 


laxispina, 


Ardagh, Dmmcondra. 



^.ii^ 
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KunuofFcisdlii 








Localitiet 
and 






PCAt-TawuK 


Qoitn. 


SpcdoSi 




rn&m^ 


lutisbino. 


Salmon, Mam-of-WKf, B*lbr%gan. 




liT«t^ , 


Bullyduff, Bungtirvan, 


n 


li 


Howtb, Hawth. 


II 


maTgwitacsea, . , , . 


Howtb, Howth, 




n 


Millicant, Clan& 


It 


Mtrtini, .J 


EathgUlefl, Nobber, 


rt 


It 


liaardrea, Boyle. 


11 


ff 


Cooksto wn, Tyrone. 


" 


fi 


Ardagfa, Dutrtcotidra. 


** 


ti 


MuUagbfiu, DiilMk. 


" 


mAJtliD&f ...... 


Cregg^ Nobber. 


II 


meaoloUii, 


MlJlicetit, CUue. 


II 


;t 


Ardagb, Dnuncondta. 


II 


41 


Lara^r^ Trim. 


11 


tl 


LUtlG hland, Cork. 


11 


ir 


TaDkardatowti, Kildorrery. 


11 


mnTidCOi 


Moore, BnUinnsIoe. 


II 


07flli% .,.»,.* 


CarrigalineT Cork. 


ri 


pectinoidei, . , . . , 


Ballydttff, Dtin^rvan. 


II 


]f 


Ardclogb, lUthcoole. 


M 


ir 


Crcggj Nobber. 


fj 


ii 


Millbent, Clane. 


ft 


II 


Salmon. Man -of- War, Balbriggan, 


ii 


11 ' 


Kath^ilbn, Nobbef. 


fi 


pimciata, »*,... 


Drummniimora, Armagh. 


' 


puffliSi ' 


Hatbcline^ Longfoid. 


" 


11 


Boyle, Roscommon, 


■1 


panctata, ,,,,.. 


little IsbiDd, C^jrk. 


II 


Tl 


Ratbmo) le Houae, Eoscommoa. 


" 


If 


Salmon, Man-of-War, Bttlbriggan. 


" 


11 


Rathp^lLtn, Nobber. 


II 




Taakardstown^ Kildoirefy. 
Ardagh, Dniuiccmdra. 


11 




MiWerton, Skerries- 


II 


tl 


Little l^iaod, Cork. 
EatbcUue^ l^ngford. 


11 




ComacaiTOW, Enni*kUkn. 


11 


ti 


Tullyoran, MoWll. 




Tugata, . 


Howth, Howth. 


It 


IT 


Ballydufl; Dungarvan. 
MUlioijDt, Clane. 


tt 


acabrieulii, ..... . 


Drtimdoe, Boyk. 


♦1 


tt 


Riltnllagb, Caatlet^gh. 


»i 


11 


St. Doolough*fi^ Dublin. 
Comaciitrowt Ennlakillen. 


tf 


Scotica, , . , . . 

tt 


Litllo laland, Cork. 
Cookstown, Tyrone. 


IT 
If 


ri 


Dandonagb. 




It 


Monagban, Mwn^gbnn. 




If 


MoHagbliss^ Mousghan. 


'1 


Htolft, ....... 


Ratbcline, Latwsborougb. 
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Names of Fossils. 



Genera. 



Species. 



Localities 

and 
Post-Towns. 



Producta 



Leptagonia 



Leptsena, 



Orthis 



spmosa, . . 

»» 
striata, . . 
subltBvifl, . 
sulcata, . . 

»» 

» 

tortilis, . . 
analoga, . . 

T» 
»» 
»» 

multinigata, 
plicatilis, . 
plicatilU, . 

>» 

>> 

,. ? 
Hardrensis, 

»i 

»» 
serrata, . . 
voWa, . . . 

DELTHTRIDiE. 

conniyens, . 
crenistria, . 

11 
»» 

divaricata, 

>» 
filiaria, . . 

n 
»» 

gibbera, . . 
KelUi, . . 

»» 
loDgifloIcata, 
papUionacea, 



Cookstown, Tyrone. 

Millicent, Clano. 

Little Island, Cork. 

Howth, Howth. 

Boyle, Roscommon. 

Graogemore, Boyle. 

Ardagb, Drumcondra. 

Ardagh, Drumcondra. 

Gregg, Nobber. 

Ardagb, Drumcondra. 

Ballykea, Skerries. 

Ratbgillen, Nobber. 

Armagh, Armagh. 

Tankardstown, Kildorrery. 

Tullanaguiggy, Fermanagh. 

Comacarrow, Enniskillen. 

Killukin, Carrick-on-Sbannon. 

Middleton, Cork. 

Ratbgillen, Nobber. 

Millicent, Clane. 

Millicent, Clane. 

Salmon, Man-of-War, Balbriggan. 

Ardagb, Drumcondra. 

Ratbcline, Longford. 

Little Island, Cork. 

Millicent, Clane. 

Ballyduff, Dnngarvan. 

lisardrea, Boyk. 

Termon, Boyle. 

Millicent, Clane. 

Millicent, Clane. 



Little Island, Cork. 
Ardagh, Drumcondra. 
Longford, Longford. 
Carrigaline, Cork. 
Tankardstown, Kildorrery. 
Millicent, Clane. 
Millicent, Clane. 
Ballyduff, Dungarvan. 
Grangemore, Boyle. 
Lisardrea, Boyle. 
Howth, Howth. 
Comacarrow, Enniskillen. 
Annaghilla, Ballygawley. 
Monaghan, Monagban. 
Ballyduff, Dungarvan. 
Termon, Boyle. 
Cregg, Nobber. 
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Names of Fossilfl. 



Genera. 



Orthis 



Spirifera 



Cyrtia 



Species. 



papiUonaoea, 

»i 
radialia, . . 
resupinaU,. 

II 

ft 
taberculAta, 
attannata, . 



biauleata, . . 

calcarata, . . 

chorUtiteSi . . 

criapa, . . . 
decemcoflUta,. 

disjancta, . . 

gigantoa, . . 

octoplicata, 
ondthorhyncha, 

ootiolata, . . 

prinoepa,. . . 

quiuqiialoba, . 

rtiomboidea, . 

w 
fl 

rotnndata, . . 



stnata, . 

ft 
trigonalit, 



Urii, . . 
empldataf 



diftaoa, 



donata, 



LocaUtfes 

laad 
Post-Towns. 



Ardclogbi Rathcoole. 

Millicent, Clane. 

Ardagh, Dnimcondra. 

Cornacarrow, Rnniakillen. 

Little Island, C!ork. 

Millicent, Clane. 

Millicent, Clane. 

Cornacarrow, Enniskillen. 

Biillioent, Clane. 

Moore, Roscommon. 

Cloghran, Maryborough. 

Cregg, Nobber. 

Millicent, Clane. 

Kathdine, Longford. 

Little Island, Cork. 

Little Island, Cork. 

Cregg, Nobber. 

Millicent, Clane. 

Little Island, Cork. 

Carrigaline, Cork. 

Tollyoran, MohilL 

Cregg, Nobber. 

Millicent, Clane. 

Clonturk, Carrickmacross. 

Millicent, Clane. 

Ardagh, Drumcondra. 

Tankardstown, Kildorrery. 

Rathgillen, Nobber. 

Ardclogh, Rathcoole. 

Cornacarrow, Enniskillen. 

Millicent, CUine. 

Boyle, Boacommon. 

Little Island, Cork. 

Arddogb, Rathcoole. 

Howtb, Howth. 

Tankardstown, Kildorrery. 

Mullaghfin, Duleek. 

Ardagh, Drumcondra. 

Salmon, Man-of-War, Balbriggan. 

Mullaghfin, Duledc. 

Cregg, Nobber. 

Howtb, Howth. 

Millicent, Clane. 

Little Island, Cork. 

Ballydnff, Dungarran. 

Cookstown, Tyrone. 

Ballinacourty , Dungarvan. 

Howth, Howth. 

Millicent, Chine. 

Cork. 
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NaicQciafFattdls. 



Geaar«. 



SpecLca. 



and 
PoBt-Towni. 



CjTtia 



Mttrtinia 



ReLJGiilAliA 



BracbythjTris 



liaguir^ra, . 

seailia, , . 

ficnildrcalaHs, 

almptex, , . 

decora, , , 

elljpdca, . , 

IP 

I* 

glabroi » « 

oblata^ . . 



H 
11 

plebdo. 



rliomboidjilla, 
aytmnGtriim, 
tmbticAt% , 

it 
ff 

dupllcicosta^ 

II 
exAf ata, * * 

pinguia, , , 



MiUicent, CJatie. 
Armagh} Armagb. 
Cookatowa^ Tyrone, 
suae, Co. Meath. r 

B]£u;kr^k, Cork, 
MullAgban, Dtileek. 
Cmrigfllinc?, Cork. . 
Milliceat, Clane. 
Ardagh, DrQuicondm. 
MiUicent^ Clane. 
Little IgLiod, Cork. 
ComacaiTow, Eimiakillen. 
Armagh, Armagh. 
MltvertoDf Skerrica. 
MullagltGa, Duteek. 
Aidagh, Drumcondra. 
Cornacarrow, Enmskilkn. 
Cregg, NoUtwr. 
Rathcline, Longford. 
Tullyorat^, Mohill. 
Ratbdine, Longford, 
Little Island, Cork- 
HowUi, Howth. 
Hilllcentj Clane. 
Axdagb, Dmmcondja. 
Little lalandf Cork. 
Mnllflgb^n, Dukek. 
Cookatown, Tyrone. 
Armagh,, Armagh. 
Cork. 

MuUagb^D, DiJeek. 
Little I^landj Cork, 
Artlagb, Drumooiidra. 
Rathmojle House, Eoacommon. 
Mullawomia, Ballymahon. 
Curkeetif Hush, 
Ijttly Istanii, Cork, 
Tankardatown^ Kildorrery. 
Arinagh, Armagh. 
Armagh, Armagh. 
Mullagbfin, Dnleek. 
EathcUne, Longford, 
Artnaghf Armagh. 
Ballyduff^ Dnngarran, 
Rttthdlinfi, I^ngford. 
Kueb^ Hnah, 
MillicGnt, Ciang. 
Tklecken, Ballyrnahon. 
St, Doolougb'3- 
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Names of Fossils 



Spccica. 



Brachythyris 

»» 
! Athyris 



plaoicostata, 



decussata, 
expansa, 



fimbriata, . 
glabristria, 



glubuiaris, . . 
planosulcata, . 
squamosa, . . 



Localities 

and 

ro8t-To\ni8. 



Mullaghfin, Duleek. 
Milvtrton, Skerries. 
Ilowth, Ilowtb. 
Ardagh, Driinicondru. 
Armagh, Armagh. 
Milvcrton, Skerries. 
Dnimdoe, Boyle, 
Boyle, Roflcommon. 
Little Island, Cork. 
Lnghy, Donegal. 
Clare, Cookstown. 
Millicent, Clanc. 
Rathcline, Longford. 
Ardagh, Drnmcondra. 
Kathgillcn, Nobber. 
Moore, Roscommon. 
Ardagh, Drumcondra. 



Actinoconchus 



„ I Hook Head, Fethard. 

paradoxus, . . . . . | Knockagh, Dundalk. 
„ ; Little Island, Cork. 

„ I Mullawornia, Ballymahon. 

Millicent, Claae. 



Terkbratulid^b. 

Atrypa acuminata, 
>» » 

>» »» 

„ anisodonta, 

„ bifera, . . 

»> »» 

,, cordiformis, 

n k }i 

„ excavata, . 

„ ferita, . . 

„ hastata, . . 
»» n 

n »» 

„ isorhyncha, 

») >» 

„ lachryma, . 

„ laticllva, . 

„ obtusa, ? . 

„ platyloba, . 

„ pleurodon, , 

„ pugnus . . 
»» »» 

»» >» 

n M 

)» »» 

„ radialis, . . 



Salmon, Man-of-War, Balbriggan. 

Kiltullagh, Roscommon. 

Little Island, Cork. 

Cork. 

Mullaghfin, Duleek. 

Millicent, Clane. 

Little Island, Cork. 

Millicent, Clanc. 

Ardagh, Drumcondra. 

Millicent, Clane. 

Rathmoyle House, Roscommon. 

Millicent, Clane. 

Armagh, Armagh. 

Cookstown, Tyrone. 

Incerti loci. 

Howth, Dublin. 

Coekstown, Tyrone. 

Milverton, Skerries. 

Little Island, Cork. 

Cregg, Nobber. 

Ardagh, Drumcondra. 

MuUnghfin, Duleek. 

Millicent, Clane. 

Ardclogh, Rathcoolc. 

Rathcline, Longford. 

Cookstown, Tyrone. 
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Names of Fossils. 



Genera. 



Species. 



Atrypa 



radialis, 
reniformiB, . 
sacculus, . 



sulcirostris, 



triangularis, 
ventilabram, 



Seminula 



Griffithides 



Philiipsia 
9 



Virgo, . . 
pentahedra, 
pisum, . t 

rhomboidea, 

Crustacba. 
globiceps, . 



obsoletus, . . 
ccelata, . . . 
discorS) ? * . 
gemmulifera, . 



Dithyrocaria 
Entomoconchas 

»♦ 
Cythere 



Jonesii, . . . 
Kellii, . . . 
macronataf . 
quadriserialis, 
truncatula, . 
tenuistriatas, . 
Scouleri, . . 



Sabella 



inflata, . 
«> 

Annblida. 
antiqua, , 



ECHINODBRMATA. 

Palsechinus ellipticus, . 

Echinocriuus vetustus, . 

Platycrinus rugosus, 



Poteriocrinus 
Cyathocrinus 



impressus, 
pinnatus, 



Localities 

and 
Post-Towns. 



Fyraore Todd, Augher. 

Millicent, Clane. 

Millicent, Clane. 

Ardagh, Dramcondra. 

Howth. 

Little Island, Cork. 

Howth. 

Drumdoe, Boyle. 

Cregg, Nobber. 

Litde Island, Cork. 

Howth. 

Ardagh, Drumcondra. 

Cookstown, Cookstown. 

Millicent, Clane. 

Howth, Howth. 

Laracor, Trim. 

Howth. 



Millicent, Clane. 

Incerti loci. 

Rush, Rush. 

No loc. 

Millicent, Clane. 

Millicent, Clane. 

Howth. 

Ballygasey, Loughgall. 

Cookstown, Tyrone. 

Kildress, Cookstown. 

Millicent, Clane. 

Howth. 

Little Island, Cork. 

Little Island, Cork. 

Millicent, Clane. 

Ballyduff, Dungarvan. 

Laracor, Trim. 



Kildress, Cookstown. 



Millicent, Clane. 
Ardagh, Drumcondra. 
Ardclogh, Kildare. 
Howth, Howth. 
Derryvullan, Enniskillen. 
Millicent, Clane. 
Rinniskiddy, Cork. 
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Names of FoasUa. 


Localities 






and 






Post-Towns. 


Genera. 


Species. 




Khodocrinus 


abnormis, 


Millicent, Clane. 


Actinocrmus 


amphora, 


DerryvuUan, Enniskillen. 


1) 


polydactylas, 


MUlicent, Clane. 


tt 


triacontadactylus, . . . 


Ardclogb, Rathcoole. 


)» 


11 


Gregg, Nobber. 


11 


11 


Armagh, Armagh. 


11 


11 


Millicent, Clane. 


ZOOPHTTA. 




AmplexQS 


Sowerbii, 


Moore, Roscommon. 


11 


f) 


Millicent, Clane. 


11 


11 


Cornacarrow, Enniskillen. 


11 


11 


Little Island, Cork. 


11 


tortaosus, 


Ballyduff, Dungarvan. 


11 


11 


Mullawomia, Ballymahon. 


Turbinolia 


expansa, 


little Island, Cork. 


11 


fungites, 


Termon, Boyle. 


11 


11 


Lough Erne, Fermanagh. 


11 


„ 


Ardagh, Drumcondra. 


11 


f> 


Little Island, Cork. 


11 


»» 


Cleene, Roscommon. 


Siphonophyllia 


cylindrica, 


Carlingford, Carlingford. 


Astraea 


aranea, 


Magheramore, Tobercurry. 


11 


creualaris, 


Armagh, Armagh. 


11 


11 


Tumpher, Stewartstown. 


11 


11 


Cookstown, Tyrone. 


Lithodendron 


afline, 


Incerti loci. 


11 


11 


Kiltullagh, Castlereagh. 


11 


11 


Cregg Nobber. 


11 


ssespitosam, 


Incerti loci. 


11 


11 


Cookstown, Tyrone. 


M * 


rregulare, 


Rathcline, Lanesborough. 


11 ] 


pauoiradialis, 


Magheramore, Tobercurry. 


11 


sociale, 


Roscommon, Roscommon. 


11 


11 


Ballygasey, Loughgall. 


Lithostrotion t 


Jtriatum, 


Rathcline, Lanesborough. 


11 


1) 


Cookstown, Tyrone. 


11 


11 


TuUyard, Armagh. 


Syringopora « 


:atenata, 


Incerti loci. 


11 i 


jeniculata, 


Armagh, Armagh. 


11 


11 


Malahide, Malahide. 


1 


iaxa, 


Kilmore, Armagh. 


Aulopora gigas, | 


Cornacarrow, Enniskillen. 


Favosites t 


^pillaris, 


Armagh, Armagh. 


< 


Grothlandica, 


St. John's Point, Dunkineely. 


„ (?) megastoma ? | 


Termon, Boyle. 


»> 


>» 


Howth. 


» 


11 


Lismore, Aughnacloy. 


„(?) parasitica? 


Boyle, Roscommon. 
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Names of Fossils. 


LocaUties 

and 
Post-Towns. 


Genera. 


Species. 


Favosites septosus, 

n spongites, 

>> )> 

„ tenuisepta, 

Stromatopora polymorpha, 

„ subtilis, 

Verticillopora dubia, 

Gorgonia Lonsdaleiana, .... 

Jania crassa, 

Vincularia dichotoma, 

n » 

Glauconome gracilis, 

11 grandis, 

„ pluma, 

Fenestella antiqua, 

„ crassa, 

]] flabellata, 

„ hemi#pherica, . . . . 

yy Morrisii, 

», Plebeia, 

„ reticularis, 

„ tenuifila, 

>» i» 

Hemitrypa Hibernica, 

Ichthyorachis Newenhami 

Retepora prisca, 

>i »» 

„ undata, 

Fenestella undulata, 


New Road, Armagh. 

Grangemore, Roscommon. 

Cregg, Nobber. 

Killukin, Carrick-on- Shannon. 

Cleene, Roscommon. 

Ballydufif, Dungarvan. 

Curkeen, Rush. 

Cookstown, Tyrone. 

Laracor, Trim. 

St. John's Point, Dunkineely. 

Millicent, Clane. 

Howth. 

Little Island, Cork. 

Meelick Chapel, Co. Clare. 

Laracor, Trim. 

Ballinacourty, Dungarvan. 

Ballinacourty, Dungarvan. 

Millicent, Clane. 

See Ichthyorachis, Newenharai. 

Litde Island, Cork. 

Kilcommock, Longford. 

Millicent, Clane. 

Howth, Howth. 

Little Island, Cork. 

Little Island, Cork. 

Howth, Howth. 

Tankardstown, Kildorrery. 

Howth, Howth. 

Little Island, Cork. 

Kilmallock, Co. Limerick. 

Ballinacourty, Dungarvan. 

St. Doolough's, Dublin. 

Ballinacourty, Dungarvan. 

Millicent, Clane. 

Howth, Howth. 

Howth, Howth. 
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The Second Division of the Limestane Group consists of the Middle Lime- 
stone, or Calp Series, 



Names of Fossils. 



Species. 



MOLLUSC A. 

Cephalopoda. 

oktiioceratid.b. 

Orthoceras atteimatum, .... 

„ cinctum, 

„ mucronatura, .... 

Loxoceras laterale, 

Cyrtoceras tuberculatum, . . . 

Nautilid^. 
Goniatitcs Gibsoni, 

Gasteropoda. 

prctinibrakciiia. 

Loxonema sulcnlosa, 

Lacuna antiqua, 

Euoniphalns calyx, 

„ crotalostomus, . . . 

„ pentangulatus, . . . 

SCUTIBRAXCHIA Ain> CTCLOBRANCHIA. 

Dirinus Bncklandi, . . . . 



Patella 



sinuosa, 



DlTHTBA. 
MACBOTRACHIA. 



Sangoinolites 



Lncina 
Ungulina 
Amphldesma 
Pleurorhvnchus 



angustatns, 
cnrtus, . . 
Iridinoides, 



plicatus, . . 
antiqna, . . . 
antiqua, . . 
subtnmcatum, 
gigantens, . . 






! Cypricardia 
Dolabra 



minax, 



noduiosus, . . 
subtruncata, . 
rectangularis, 



Localities 

and 
Post-Towns. 



Bundoran, Bandoran. 
Rush, Rush. 
Incerti loci. 
BundoraO) Bundoran. 
Bundoran. 



Paget Priory, Maynooth. 



Bundoran, Bundoran. 
Kilcuinmin, KiUala. 
Finner, Bundoran. 
Finner, Bundoran. 
Bundoran, Bundoran. 



Manorbamilton, Manorhaniilton. 
Bundoran, Bundoran. 



Ballintrillick, Bundoran. 
Manorhamilton, Manorhamilton. 
Manorliamilton, Manorhamilton. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran, Bmidoran. 
Bundoran, Bundoran. 
Finner, Bundoran. 
Abbey bay. Bally shannon. 
Bundoran, Bundoran. 
Finner, Bundoran. 
Drumod, Mohill. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
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Names of Fossils. 


I^Allties 

and 

Post-Towna. 




Genera. | Species. 






Atrachia. 






Nucula 


attenuata, 


Ballintrillick, Bundoran. 




)) 


cylindrica, 


Bundoran, Bundoran. 




1} 


Pliillipsii, 


Ballintrillick, Bundoran. 




Byssoarca 


clathrata, 


Finner, Bundoran. 




)i 


reticulata, 


Bundoran, Bundoran. 




n 


semicostata 


Manorhamilton, Manorhamilton. 




Posidonia 


Becheri, 


Cruisetown, Nobber. 
Courtlough, Balbriggan. 




If 


)» 


Rush, Rush. 




1) 


costata, 


Rush, Rush. 






lateralis, 


Rush, Rush. 




It 


It 


Rush, Rush. 




>♦ 


membranacea, .... 


Baldongan, Skerries. 




»» 


)) 


Rush, Rush. 




)» 


u 


Walterstown, Navan. 




i» 


simUis, 


Courtlough, Balbriggan. 




») 


tuberculata, 


Rush, Rush. 




Pteronites 


Bulcatus, 


Manorhamilton, Manorhamilton. 




Avicula 


flabellulum, 


Bundoran, Bundoran. 




»> 


laminosa, 


Bundoran, Bundoran. 




11 


squamosa, 


Ballintrillick, Bundoran. 




Pinna 


inaequicostata, .... 


Incerti loci. 




Lima 


obliqua, 


Ballintrillick, Bundoran. 




)) 


semisulcata, 


Manorhamilton, Manorhamilton. 




Pecten 


cingendus, 


Abbeybay, Ballyshannon. 




»> 


depills, 


Ballintrillick, Bundoran. 




»i 


ellipticus, 


Ballintrillick, Bundoran. 




>t 


granulosus, 


Ballintrillick, Bundoran. 




V 


interstitialis, 


Ballintrillick, Bundoran. 




») 


megalbtis, 


Bundoran, Bundoran. 




n 


ji 


Ma norhani il ton , Manorh amilton. 




)r 


plano-clathratus, , . . 


Bundoran, Bundoran. 




»» 


plicatus, 


Rush, Rush. 




1) 


11 


Ballintrillick, Bundoran. 




1) 


polytrichus, 


Ballintrillick, Bundoran. 




)) 


sclerotis, 


Bundoran, Bundoran. 




?f 


segregatus 


Manorhamilton, Manorhamilton. 




II 


Sowerbii, 


Ballintrillick, Bundoran. 




ji 


)) 


Bundoran, Bundoran. 




»» 


tabulatus, 


Ballintrillick, Bundoran. 




n 


variabilis, 

BRACIIIOPODA. 1 

ORBICULID^. .■ 


Bundoran, Bundoran. 


• 


Orbiciila 


nitida, 


Bundoran, Bundoran. 




Producta 


aculeata, 


Rush, Rush. 
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Xnnies of FofNSils. 



Genera. 



Protlucta 



Lcptagonia 
»» 

Leptfcna 



Species. 



antiquata, 
concinna, 



corrugata, 
elegans, . 
iimbriata, 



granalosa, . . 
beraispherica, . 



latissima, . 
lobata, . . 
longispina, . 



margaritacMt, . 



Martini, . . . 
membranacea, 
ovalis, . . . 
pcctinoidos, . 



pugilifl, 



punctata, . . 
qnincuncialis, 
rugata, . . . 
scabricula, . 



Localities 
and 

P08t-T0\*T18. 



Manorhamilton, Manorhamilton. 
Rush, Rush. 

Abbeybay, Ballyshannon. 
Finner, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Manorhamilton, Manorhamilton. 
Rush, Rush. ' 
Ballintrillick, Bundoran. 
Rush, Rush. 
Kesb, Fermanagh 
Ballintrillick, Bundoran. 
Finner, Bundoran. 
Abbeybay, Ballyshannon. 
Bundoran, Bundoran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Finner, Bundoran. 
Finner, Bundoran. 
Rush, Rush. 
Bundoran, Bundoran. 
Abbeybay, Ballyshannon. 
Ballintrillick, Bundoran. 
iVIanorhamilton, Manorhamilton. 
Ballintrillick, Bundoran. 
Bundoran, Bundoran. 
Bundoran, Bundoran. 
Rush, Ru.h. • 
Bundoran, Bundoran. 



spmosa, 
sulcata. 



Scotica« I Ballintrillick, Bimdoran. 

setosa, j Bundoran, ISundoran. 

,, Ballintrillick, Bundoran. 

Finner, Bundoran. 
Ballintrillick, Bundoran. 
Ballintrillick, Bun<loran. 
Bundoran, Bundoran. 
Ballintrillick, Bundoran. 
Abbeybay, BallyshaTtnon. 

plicatilis, Rush, Rush. 

convoluta, Ballintrillick, Bundoran. 

„ Ru8h, Rush. 

crassistria, : Finner, Bundoran. 

„ I Bundoran, Bundoran. 

Hardrensis, ■ Ballintrillick, Bundoran. 

„ I Finner, Bunduran. 

„ Bundoran, Bundoran. 

papyracea, ' Courtlough, 3Ian of War, Balbrig^an. 

sordida, I Bundoran, Bundoran. 

volva, Bundoran, Bundoran. 
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Niiiiies^jfFoBBila, 

J 


and 


Genera. 


Spcdei. 


Poat-Tovma. 


Orthis 


1 
arcuata^ . 


ManorhamiltonT Manoxhainilton, 


ti 


cronifltria 


Butidoran, Bundoran. 


M 


H 


BaUintrillick, Bundoran. 


n 


fiUaiiB, 


Finner, Bundoran. 


i» 


T1 


Abbey bay T Bally ahannon. 


H 


pupil ionaceft, . , , , , 


Bundoran^ Bundomti. 


1* 


paraUela, ...... 


Bundoran^ Bundoraa. 


ti 


gnadmta ? 


Ball ijitri Hick, Btindoran. 


11 


TftdlflllB, 


BallhitriUick, Bundoran. 


11 


restipiniita, 


Kallintrillkk, Bundomu. 


i 11 


It 


Bundoran^ Bundorai^. 


u 


acmicirciilaTia, .... 


Abbey bay, BaUy»lia«uou, 




tenuiatriata? * * . , . 


BalUntriUick, Bundoran. 


3pirtfcr& 


attenuala^ ...... 


Bnndomn, Bundorati, 


«T 


IT 


Finner, Bujidoran. 


ll 


hiculcata, ... 


BnUmtrilllck, Bundoran. 




Ciilcarataf ...... 


B«ridora«t Bundoran. 


'' 


crispat .,...., 


BalHotriUiekt Ifundoran, 


11 


11 


FiniierT Butidorati, 
Abbey bay, Ballyahannou. 




11 


Bundoran, Bundoran. 


II 


octoplicaCa, 


Bundoran, Bundoran, 




O&tloltttfl^ 


BaBintrillkk, Bnnduran. 




)i 


Bundoran, Bundoran. 


)l 


spcciosa, ...... 


Btindyran, Bundoran, 




n 


BaBintTiHkk, Bundoraa. 


tl 


IT 


Abbey bay. Bally sHannau, 




Urii, , . 


Bolliutrillick, BundoTOH, 






Manorb amil ton , Manorhaniilton , 


Cyrtii 


di.^tai«j 


Bundoran, Bundoran. 




bminosa, 


BaUiDtrillick. Bundoran. 


Tl 


11 


Abbeyboy, BailyahaunoiL 




11 


Finnor, Bundoran, 


II 


eubconicft, 


Bundoran, Bundoran. 


Martinia 


glabra, 


Ballintrillkk, Bundoran. 




pkbcia 


Ballintrillick, Bundoran. 


' 


11 


Finiier, Bundoran. 


Beticulwia 


imbricata, ...... 


BaJIintriUick, Bundoran. 


11 


lineata, .,.,... 


Eu=ih, Rueli, 


}f 


TnicTogeTnnia, . . . * . 


Bundoran, Bundoran. 


Brachythyria 


dupliclcosta^ 


Ballintrimck, Bundoran. 




o.'tamtaj ....... 


Ballintrdlick, Bundoran. 


" 


int^ricostaf . , » . , 


Bundoran, Bundoran. 




ii 


BallUitriUick, Bundoran. 


" 


pinguis, 


Ballintrillick, Bundoran. 


ii 


plimata, »...,.. 


Bundojfan, Bundoran. 




tl 


Baltiritriklkk. BundonuL 


Atbyris 


coTioenttlca, 


Finnor, Bundoran. 




decnssata, ...... 


Manorhamilton, Manorhamilton. 


" 




Abbey bay, Ballyshannon. 


ji 


exp&asa, 


Finner, Buudoran. 



..omJU 
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Names of Fossfla. 


LocaUties 

and 
Post*Towns. 


Qeners. 


1 Species. 


Athyria 


fimbriata, 


Bundoran, Bundoran. 


»» 


glid)ri8tria, 


Bondorau, Bundoran. 


Atrypa 


fallax, 


BallintriUick, Bundoran. 


tt 


hastata, 


Ballintrillick, Bundoran. 


»> 


juvenis, 


Bush, Rnah. 


» 


pleurodon, 


Abbeybay, Ballyshannon. 


tt 


Bemisnlcata, 


Rush, Bush. 


}i 


1) 


Walteratown, Skreen. 


}} 


aoldrostriB, 


BalUntrilUck, Bundoran. 


» 


ventilabmm, 


Manor Hamilton, Manorhamilton. 


Seminala 


penUhedra, 

Crustacba. 


BallintriUick, Bundoran. 


Griffithides 


obsoletna, 


Ballintrillick, Bundoran. 


Phillipda 


gemmnlifera, 


Ballintrillick, Bundoran. 


Cythere 


gibbenila, 


Ballintrillick, Bundoran. 


n 


scatalom, 


Ballintrillick, Bundoran. 


Serpula? 


compressa, 


Bundoran, Bundoran. 


II 


hexicarinata, 


Bundoran, Bundoran. 


If 


parallela, 


BallintriUick, Bundoran. 


»» 


11 


Finner, Bundoran. 


ff 


II 


Abbeybay, Ballyshannon. 


Spirorbia 


globoaofl, 


Ballymacan, Clogher. 


Serpnlites 


carbonariua, 


Manorhamflton, Manorhamilton. 


ECHINODKBMATA. 




Pakechions 


Kcciiigii,? 


Finner, Bundoran. 


Echinocrinus 


glabrispina, 


Bundoran, Bundoran. 


If 


Urii, 


Ballintrillick, Bundoran. 


II 


II 


Bundoran, Bundoran. 


Platycrinos 


expaoana, 


Finner, Bundoran. 


II 


laciniatua, 


Finner, Bundoran. 


Taxocrinus 


polydactylua, 


Ballintrillick, Bundoran. 


II 


f> 


Carrowmably, Eaaky. 


Cyathocrinus 


ellipticaa, 


Finner, Bundoran. 


II 


pinnatoa ? 


Bnndoran, Bundoran. 


)i 


planua, 


Belmore Mountain, Enniskillen. 


}i 


variabilis, 


Ballintrillick, Bundoran. 


Actinocriaufl 


tenuiatriatoa, 

ACRXTA. 
ZOOPHYTA. 


Bundoran, Bundoran. 


Tari>inolia 


fongitea, 


Swanlinbar, BallyconnelL 


Siphonophyllia 


oylindrica, 
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KamMQfF^jsatta. 


I^^ttte. 


Oenim 


Spedea. 


FoUrHmu^ 


LithodendroQ affloe, , * 

» iocklo, ...,,,] 

1, ^wngitflB, *...,' 
1! teaiibopta, .,,,,- 

Vertidll&r>om ibnomiia? - 

Flufitra palmati, -.,,.* 
Millqwra gracilis, 

GlftiK^tiome bipiaaatAt ,...,. 

,t plaosj^ 

If t} 
Fencatella ajitiqua, ..,,... 

ij polrpomt*. ..... 

*» noiJulasa, ,.,... 

t» TCticuJarU, . . , , , , 

n tenuifila, .,,.,, 

,, unduljita, *,.,,. 
Hemiliypa Hiberiuca, ...,,, 


Manorhamiltoti, M«i]orbAtEiUtoa, 
BftUidtnlUck^ Bundonm. 
Bandaran^ Baiidoma. 
BiJIintrillick, BundorAn. 
Binner, Btindoran. 
Bfflllintrilitckf Bumlomii. 
M^Dorhamiltoii, Mftnorli^roiLtoo. 
BfllHntrillick, Bundoran, 
BailmtrilUck, Bnndoraii, 

BuodoraOf Buodoran. 
BuDdoraiit Bundtinfl, 
Finner. BuMdofan. 
Balliotrillick, Bnntoan. 
BalUntimkk. Bitndoran. 
Ballintrillick, Btindoran. 
Buiidoran^ BuDdorao, 

BalUntHUick, BimdOTmn, 
B&lliDtrilHck, Btuidoren. 



Section II,— Diyisio.^ III. 
The Third Divisiofi of the Ztmestone Group, or Upper Limestone. 



l^Amea of f osalU 


Le<aUtlH 

Port-To*ti4 


Ocaertt. 


Svedm. 


MOLLUSCA. 

CKraAIX^FODA. 
StPnOmFERA OR TCraAaiUNCBtATA. 

Orthocema attenaatum, 

IP 11 

n qyllDdracfum, . , . . 

If It 

If psramidalt, . , , , . 
Lojcoceraa Brcynii , . . 

»f latcrale^ ....*,. 
Campylocerai orcaatamj ..,,,. 
Cjclocera* auiiiikfB, 

ir UueDlatam, . , , . , 


CaatJecreagb, Donetraile* 
Black Lion. EnnlakiUeiu 
BallycisUe, Atitrim* 
BUck Lion. F^mi&yilcii. 
Donefail^, Cork* 
Streamhill, I>jtuiraj1e, 
DonemiJe^ Cork. 
Black Lion, Emiiskilkn, 
BatlyeasLle, Antrim, 
Donoraik^ Cork. 
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Names of Fossilfl. 



Genera. 



Species. 



LocaUties 

and 

Post-Towns. 



Family. — NAunuDiB. 



Goniatites 



Disci tea 

Temnocheilas 
Nautilus 
Bellerophon 
Eupbemud 



excavatoB, . . 
obtusus, . . . 
striolatufl, . . 
mutabilis, . . 
sulcatus, . . 
globatus, . . 
cyclostomus, • 
reticulatas, . 
Urii, .... 



Gasteropoda. 

pectinibbanchiata. 

Tarritella suturaliB, . . 

Naticopsis Pbillipsii, 

„ Bpirata, . . . 

MarcbiBonia quadricarinata, 



SCUTIBRANCHIA AND CYCLOBBANCUIA. 

Aproculia vetusta, 



Solenopsis 
Sanguinolites 

»> 
Lutraria 
Cypricardia 



Niicula 
Area 
Cucullasa 
Byssoarca 

Lanifltes 

Inoceramas 

Meleagrina 



Pteronites 

»» 
Avicula 



DiTHTBA. 
MACROTBACHIA. 

minor, . . 
Iridinoides, 
radiatufl, 
priaca, . . 
caneata, . . 

Atrachia. 

attennata, . 
cancellata, . 
argnta, . . 
costellata, . 
reticnlata, . 

obtOBOfl, . . 

yetnstns, . 
qaadrata, . 
radiata, . . 

tessellata, . 
semisnlcatas, 

fi 
gibbosa, . . 



Black lion, Enniakillen. 
Doneraile, Cork. 
Black Lion, Enniskillen. 
Annaghf Cbarleville. 
Black Lion, Elnniskillen. 
Fortwilliam, Doneraile. 
Black Lion, Enniskillen. 
Ballycastle, Antrim. 
Ballycastle, Antrim. 



Black Lion, Enniskillen. 
Streambill, DoneraUe. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 



Manorbamilton, Manorbamilton. 



Dmmreagb, Dungannon. 
Roughan, Dungannon. 
Killymeal, Dungannon. 
Black Lion, Enniskillen. 
Black Lion, Black Lion. 



Ballycastle, Antrim. 
Black Lion, Black Lion. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 
Black Lion, Enniskillen. 
Killymeal, Dungannon. 
Black Lion, Enniskillen. 
Black LioD, Enniskillen. 
Black Lion, Enniakillen. 
Carrowtremal, Enniskillen. 
Knockninny, Enniskillen. 
Black Lion, Black Lion. 
Killymeal, Dungannon. 
Manorbamilton, Bianorhamilton. 
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K«mea of FoaiUi, 


LocKiUtlei 
and 


Cteneri* 


3p«»t«. 


PMUlcnmi. 


Urn* 


altemata, 


Killymeal, DuBganapn* 


fi 


deciiaaatfl, 


Eillytncalj Dungannon. 


11 


laSTigata, 


Black Lion, EDDiskillGii. 


Pected 


lEqxiiiUa, ,.,.,., 


Kiliymeal, Dungonnon. 


ir 


arenosu3j 


Knockuiiiny, EmiiskiUeiK ' 


11 


aapertiluB, ...,,. 


Bktk Lion, Black Lion, 


t| 


eanceUatulusT » . , . 


Killymeal, Dungannon. 


Tl 


coneentriexj-atriiiluji, . . 


Killymeal, Dojigannon. 


n 


dUpticui, 


Kjliymeal, Dmigannoiu 


J| 


flflbelluluni^ . . , . - 


Bally castle, Antnm. 


M 


gibboBua, ..,,., 


Black Lion, ErtniBkilleti, 


It 


inranosu% . . . , 


Eillymeal, Dungannon, 


It 


granulosus, 


Bal ly connell , Bally comjeil . 


ti 


inter^iflfltatiiH, ..... 


Killymeal, Dungannon. 


11 


iateretitialiJ', . . . . , 


Rncckninny, Enniakillen. 


ri 


11 


Black Lion, Enniskillcn. 


** 


11 


CaiTowtremaU EauiskiUen, 


n 


Joneaij, ,,,..,, 


Black Lion, Black Lion, 


tt 


m^Alotia, ,..,,, 


Black Uon, Ennkkillen, 


t» 


11 


BamntrilUck, Buadoran, 


f* 


tripartltiia, 

Brachsopoda, 


Killymeal, Duugannon, 


Products 


aculeat^ ...,«. 


Old Leiglilin, Lejghlia Bridge. 


T1 


It 


Manorb amil ton , ManoThamUton* 


» 


oodxclaoa, , , , . . 


Black Lion, Enniakillen, 


» 


m 


Killymeal, Dimf^nnon. 


ft 




Belmore Mountain, Enniakillen, 


11 


ccnTugflta^ ,,»,.. 


Black Lion, Enniskilkn. 


11 


coflteUflta, ^ 


Old Ldghlin, Leigblln Bridge. 


11 


EdelburgenaiB, , . , . 


Bally cABtle, Antrim, 


fl 


elegani, 


Maivorhftmilton, ManorhAinilton. 


?f 


gigantea, ,.,,.. 


KillTKical, Dunpannon, 


71 


gramiloaa, ,...,, 


Black Lion, Enniakillen. 


11 


latiflsima, 


Bantiflghflgolet L^ighlin Bridge. 


J1 


11 


Kjllymeal, Dangannon, 


n 


11 


Cartronaglogh, Keadne, 


ti 


lAxiepina, 

-1 


Black Lion, EnniskiDen, 


ft 


11 


Manorbamilton, Manorhaniilton, 


IT 


Martini^ 


BftUycaBllej Antrim, 


11 


St 


Killymeal, Dungannon. 


ir 


meaolobft, , 


Black Lion J Enniakilkn. 


fl 


pectmoitlea 


BlAfk Lion, Enniskillan. 


11 


ptigilis, 


BaUintrJIllck, Bundoran, 


11 


punclat*, 


Knockninny, EuuiskiUen. 


11 


It 


Old Leiglilin, Lcighlin Bridge, 


It 


puatolosa, **,.., 


Black Lino, Enniakilkn* 


tt 


qaiiicmiciiilia, . . . . 


Old Ldgblin, Leiglilin Bridge. 


It 


nigatft, 


Black Lion, BLick Liua, 


It 


icftbrieula, 


Ballyeajrtle, Antrim, 
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Names of FoasUs. 








LocaUties 






and 
Post-Towns. 


Genera. 


Species. 


Prodacta 


Scotica, 


Ballycastle, Antrim. 




setosa, 


Black Lion, Enniskillen. 






Ballintrillick, Bundoran. 




apmoea, 


Black Lion, Enniskillen. 


)t 


sulcata, 


Knockninny, Enniskillen^ 






Black Lion, Enniskillen. 


»» 


ff 


Cartronaglogh, Keadue. 


Leptagonia 


analoga, 


Black Lion, Enniskillen. 


}) 


pUcatilis, 


Manorhamilten, ManorbamiltoiL 


LepUena 


Hardrensis, 


Old Leighlin, Leighlin Bridge. 


}) 


ff 


Ballycastle, Antrim. 


Orthia 


crenistria* •••••• 


Black Lion, Enniskillen. 


fi 


filiaria, 


Old Leighlin, Leighlin Bridge. 


}} 


ff 


Bannaghagole, Leighlin Bridge. 


n 


resQpinata, 


Carrowtremal, Enniskillen. 


Spirifera 


attenuata, 


Black Lion, Enniskillen. 




bisulcata, 


Black Lion, Enniskillen. 


If 


gigantea, 


Manorhamilton, Manorhamilton. 


If 


minima, 


Churchill, Fermanagh. 






Black Lion, Enniskillen. 


ff 


ff 


Old Leighlin, Leighlm Bridge. 


ff 


rhomboidea, 


Knockninny, Enniskillen. 






Black Lion, EnniskiUen. 


ff 


spedosa, 


Manorhamilton, Manorhamilton. 


CyrtU 


lingoifera, 


Black Lion, Enniskillen. 


ff 


semicircularis, .... 


Ballycastle, Antrim. 


Martinia 


plebeia 


Black Lion, Enniskillen. 


Beticularia 


imbricata, 


Black Lion, Enniskillen. 


ff 


reticulata, 


Ballycastle, Antrim. 


ff 


ff 


Bannaghagole, Leighlin Bridge. 


Brachythyris 


exarata, 


Old Leighlin, Leighlin Bridge. 


ff 


pmguis, 


Cartronaglogh, Keadue. 


ff 


planicostata, . . . . 


Old Leighlin, Leighlin Bridge. 


ff 


ff 


Bannaghagole, Leighlin Bridge. 


ff 


ff 


Killymeal, Dungannon. 


Athyris 


fimbriata, 


Black Lion, Enniskillen. 


If 


globularis, 


Churchill, Fermanagh. 


Actinooonchua 


paradoxus, 


Black Lion, EnniskiUen. 


Terebbatulid^e. 




Atiypa 


flexistria, 


Knocknmny, Enniskillen.' 


ff 


hastate, 


Black Lion, Enniskillen. 


ff 


pleurodon, 


Black Lion, EnniskiUen. 


ff 


pugnus, 


Black Uon, EnniskUlen. 


» 


sacculus, 


Black Lion, EnniskiUen. 


ff 


sulcirostris, 


Knockninny, EnniskUlen. 


>i 


ventilabruin, 


Black Lion, EnniskiUen. 


Seminula 


rhomboidea, 


Black Lion, Enniskillen. 


Griffithides 


calcaratus, 


Roughan, Dungannon. 
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Karnes of Fossils. 


LocaUties 


Genera. 


Species. 


Post -Towns. 


Griffithides 


obsoletas, 


C artronaglogh, Keadue. 


PhiUipsia 


cffilata, 


Killymeal, Dungannou. 


Entomoconchus 


Scouleri, 


Black LioD, Enniskillen. 


ECHINODEBMATA. 




Echinocrinus 


Urii, ...... • 


ManorhamUton, Manorhanulton. 


Pentremites 


Derbiensis, . . . * 


Knockninny, Enniskillen. 






Manorhamilton, Manorhamilton. 




ellipticus, 


Manorhamilton, Manorhamilton. 




florealis, 


Black Lion, Enniskillen. 


Cyathocrinus 


variabilis, 


Ballintrillick, Bundoran. 


Actinocrinus 


constrictus, 


Manorhamilton, Manorhamilton. 




costus, 


Manorhamilton, Manorhamilton. 


» 


triacontadactylus, . . . 


Manorhamilton, Manorhamilton. 


ACBITA. 




ZOOPHYTA. 




Amplexus 


tortuosus, 


Black Lion, Enniskillen. 


Turbinolia 


fungites, 


Belmore Mountain, Enniskillen. 


Lithostrotion 


striatum, 


Bannaghagole, Leighlin Bridge. 


)} 


11 


Raheendoran, Carlow. 


Lithodendron 


affine, 


Pulgulin, Swanlinbar. 


»i 


11 


Ballyconnell, BallyconnelL 


11 


coespitosum, 


Raheendoran, Carlow. 


Syringopora 




Killymeal, Dungannon. 


Favosites 


septosus,. 


Raheendoran, Carlow. 


11 


Bpongites, 


Black lion, Enniskillen. 


11 


tamida, 


Ballycastle, Antrim. 


M 


1) 


Belmore Mountain, Enniskillen. 


11 


»» 


Killymeal, Dungannon. 


Tragos 


semicirculare, 


Manorhamilton, Manorhamilton. 


Vincularia 


dichotoma, 


Black Lion, Enniskillen. 


11 


11 


Incerti loci. 


11 


raegastoma, 


Killymeal, Dungannon. 


11 


parallela, 


Killymeal, Dungannon. 


M 


raricosta 


Killymeal, Dungannon. 


Glauconome 


bipinnata, 


Black Lion, Enniskillen. 


11 


gracilis, 


Killymeal, Dungannon. 


11 


pluma, 


Black Uon, Enniskillen. 


)) 


)) 


Belmore Mountain, Enniskillen. 


11 


» 


Killymeal, Dungannon. 


11 


pulcherrima, 


Black Lion, Black lion. 


Fenestella 


crassa, 


Black Lion, Black Lion. 


11 


ejuncida, 


Black Lion, EnniskUlen. 


11 


formosa, 


Killymeal, Dungannon. 


11 


rrutex, 


Killymeal, Dungannon. 


11 


laxa, 


Belmore Mountain, Enniskillen. 
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Names of Fossils. 


Localities 
and 


Genera. 


Species. 


Post-Towns. 


FenesteUa 


laxa, 


Black Lion, Enniskillen. 


j» 


multiporata, 


Ballintrillick, Bimdoran. 


fi 


11 


EjUymeal, Dangannoo. 


11 


nodolosa, 


Black Lion, Enniskillen. 


}f 


11 


Ballintrillick, Bundoran, 


11 


polyporata, 


Black Lion, Enniskillen. 


»> 


quadradecimalis, , , , 


Black Lion, Enniskillen. 


)f 


tenuifila, 


Black Lion, EnniskiUen. 


11 


11 


Ballintrillick, Bundoran. 


M 


nndalata, 


Black Lion, Enniskillen. 


11 


varicosa, 


Black Lion, Black Lion. 


Hemitrypa 


Hibemica, 


Ballintrillick, Bundoran. 


»» 


11 


Black Lion, Enniskillen. 


>» 


11 


Knockninny, Enniskillen. 


Polypora 


marginata, 


Klllymeal, Dungannon. 


)) 


11 


Black Lion, Enniskillen. 


n 


papillata, 


Killjrmeal, Dungannon. 


>9 


11 


Black Lion, Enniskillen. 


>f 


verracosa, 


Black Lion, Enniskillen. 


LowEB Carboniferous Fishes. 




PalseoniscuB 


sp. 


Moyheeland, Draperstown. 


» 


11 


Mormeal. 


. »> 


11 


Cultra, Hollywood. 


Amblypterus 


sp. 


Ballynure, Maghera. 


« " ^ 


11 


Moyheeland, Draperstown, 


Psammodus 


porosus, 


Hook Head, Fethard. 


-n 


11 


Malahide, DubUn. 


)) 


11 


Finner, Bundoran. 


>» 


11 


Red Bam, Armagh. 


Helodoa 


sp. 


Red Barn, Armagh. 


»» 


7> 


Ballygasey, Loughgall. 


»» 


mammiUaris, 


Ballinglen, BallycasUe. 


j» 


11 


Loughgall, Armagh. 


11 


planus, 


Kilcuramin, Lackan Bay. 


_,, " 


turgidus, 


Red Bam, Armagh. 


Chomatodufl 


sp. 


Red Bam, Armagh. 


Cochliodns 


sp. 


Poulscadden, Howth. 


11 


11 


Cookstown, Tyrone. 


11 


contortus, 


Ballygasey, Loughgall. 


11 


gracilis, 


Millicent, Clane. 


11 


magnus, 


Finner, Bundoran. 


11 


11 


Red Barn, Armagh. 


ni j"j 


11 


Ballygasey, Loughgall 


Cladodus 


sp. 


CoUege Hall, Tynan. 


>» 


11 


Red Bam, Ajmagh. 


-. V 


mirabilis, 


Drummanbeg, Armagh. 


Petalodus 


Hastingsis, 


Enagh, Tynan. 


»» 


1 . ". 


Ballygasey, Loughgall. 


11 


IsBvissimus, 


Red Bam, Armagh. 


>i 


radicans (palatal tritor), 


Red Bam, Armagh. 
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J0T7BNAL OF THE GEOLOGICAL SOCIETT OF DUBLIN. 



Karnes of Fossils. 


Localities 

and 

Post-Towns. 


Genera. 


Species. 


Petalodna sp. 

sagittatus, 

Ctenacanthns sp. 

»> »» 

Asteroptychius omatus, 

Oracanthus Milleri, 

Onchus? sp. 
PflBcilodus „ 

,» Jonesi, 

„ subl«vis, 

„ transversus, 

It >» 
Gyracanthus obliquus, 

»i new?. 

„ tubcrculatus, 

1, spines, 

Holoptychius sp. 

„ PorUodd, 

M 1» 
» >» 
11 »» 

Phyiiolepls sp. 

Chelyophorus Griffithii, 

Isodus leptognatbus, 

Psammosteus vermicularis, 

,, granulatus, 


Ballygasey, Loughgall. 
Red Bam, Armagh. 
Monaduff, Drumlish. 
Ballygasey, Loughgall. 
Ballygasey, Loughgall. 
Monaduff, Drumlish. 
Ballygasey, Loughgall. 
River Banagh, Kesh. 
Red Bam, Armagh. 
Red Bam, Armagh. 
Red Bam, Armagh. 
Ballygasey, LoughgalL 
Moyheeland, Draperstown. 
Moyheeland, Draperstown. 
Moyheeland, Draperstown. 
Cultra, Hollywood. 
MoyheeUnd, Draperstown. 
Fallagloon, Maghera. 
Ballynure, Maghera. 
Fallagloon, Maghera. 
MoyheeUnd, Draperstown. 
Cultra, Hollywood. 
Monaduff, Dramlish. 
Moyheeland, Draperstown. 
Cultra, Hollywood. 
Moyheeland, Draperstown. 
Fallagloon, Maghera. 
River Banagh, Kesh. 
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f Sbctiok III. 

Ths Coal Gh^oupy or Third Section of the Series, consists of the Millstone 
Grit, and the overlying Coal proper, or uppermost member of the Car- 
honiferous System. 

Section III. — Diyision I. 
The Millstone Grit. 





Names of FoBsIls. 


Localities 

and 
Post-Towns. 








Genera. 




Species 






Cephalopoda. 




ORTHOCBRATIDiB. 




Orthoceras 


dnctum, 


Cahemanalt, Keadue. 


tt 


filiferum, 


Cahemanalt, Keadue. 


1* 


insBquiseptnm, .... 


Cahemanalt, Keadue. 


)Y 


laterale, ....... 


Derreens, Drumkeeran. 


»» 


11 


Skehaoa, Castlecomer. 


l» 


serratum, 


Corry, Drumkeeran. 


>» 


Steinhaueri, 


Caher Rush, MiUtown Malbay. 


t} 


sulcatulum, . . 


Cahemanalt, Keadue. 


V 


11 


Cuilcagh, Swanlinbar. 


Actinoceras 


giganteuin, 


Foynea, Askeaton. 


»« 


t» 


Cahemanalt, Keadue. 


Cyrtoceras 


alternatum, 

Nautilidjb. 


Corry, Drumkeeran. 


Goniatites 


Gilbertsoni, 


Cahemanalt, Keadue. 


. »» 


Usteri, 


Cahemanalt, Keadue. 


>» 


»» , 


Ballybunnion, Co. Kerry. 


ti 


Loonejn, 


Cahemanalt, Keadue. 


»> 


micronotus, 


Braulieve Mountains, Black Lion. 


It 


ovatus, 


Derreens, Drumkeeran. 


11 


reticulatus, 


Doon, Mount Phelim, Ennistymon. 


11 


serpentinus, 


Cahemanalt, Keadue. 


11 


striolatus, 


Cahemanalt, Keadue. 


11 


11 


Skehana, Castlecomer. 


11 


vittiger, 


Cahemanalt, Keadue. 


Nautilus 


discord, 


Corry, Dmmkeeran. 


11 


Luidii, 


Cahemanalt, Keadue. 


11 


11 


Cuilcagh, Swanlinbar. 


11 


11 


Derreens, Drumkeeran. 


11 


sigmilineus, 


Corry, Drumkeeran. 


11 


spiralis, 

Gastkropoda. 


KiDgwilliamstown, Co. Cork. 


Euomphalus 


parvus, 


Skehana, Castlecomer. 


Macrocheilus 


scaraboides, 


Corry, Drumkeeran. 
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JOUEIf AL OF THS GEOLOGICAL 80CIETT OF DUBLIN. 



Names of Foesils. 



Genera. 



Species. 



Littorma naciformifl,. 

,1 carinata,. . 

Pleurotomaria omata, . . 
Turbo sp. 

Patella mucronata, . 



Pollastra 

» 
Lunolacardmm 

Cypricardia 

«» 

Posidonia 



Modiola 
Pecten 



DlTHYRA. 

elegans, 



Unio 
Lingula 



Orbicnla 
Prodncta 



Leptsna 
Orthis 



Atrypa 

Griffithides 
PhUlipsia 



new 8p., two of, . 
alata, . . . . 
socialis, .... 
Becheri, . . . . 



lateralis, . . 
membranacea, 



sp. 
concentricQS, . 
ellipticns, . . 
granulosus, . 
variabilis, . , 
papyraceus, . 



sp. 
parallela, 



BBACHIOPODA. 

sp. . 
concinna, 



setosa, . 
mesoloba, 
Hardrensis, 
parallela, 
crispa, . 
glabra, . 



rotundata, 
Urii, . . 
semisulcata, 

Cbustaoba. 

globiceps, . 

gemmulifera, 



Localities 

and 

Post-Towns. 



Cuileagh, Swanlinbar. 

Rock of Foyle Waterfall, Castlecomer. 

Cony, Drumkeeran. 

Cahemanalt, Keadue. 

Cahemanalt, Keadue. 



Cahemanalt, Keadue. 

Rock of Foyle Waterfall, Castlecomer. 

Cahemanalt, Keadue. 

Firoda, Castlecomer. 

Cahemanalt, Keadue. 

Alteen Stream, Swanlinbar. 

Cuileagh, Swanlinbar. 

Ennistymon. 

Cahemanalt, Keadue. 

Cahemanalt, Keadue. 

Firoda, Castlecomer. 

Branlieve Mountains, Black Lion. 

Bilboa Colliery, Carlow. 

Cahemanalt,'Keadue. 

Cahemanalt, Keadue. 

Cahemanalt, Keadue. 

Cahemanalt, Keadue. 

Cony, Dramkeeran. 

Skehana, Castlecomer. 

Cahemanalt, Keadue. 

Coal Island, Dungannon. 

Coal Island, Dungannon. 

Ennistymon. 

Mullaun, Keadue. 

Cuileagh, Swanlinbar. 

Rock of Foyle Waterfall, Castlecomer. 

Cahemanalt, Keadue. 

Rock of Foyle Waterfall, Castlecomer. 

Cahemanalt, Keadue. 

Rock of Foyle Waterfall, Castlecomer. 

Cahemanalt, Keadue. 

Cahemanalt, Keadue. 

Rock of Foyle Waterfall, Castlecomer. 

Corry, Drumkeeran. 

Lough Allen, Carrick-on-Shannon. 

Cahemanalt, Keadue. 



Cahemanalt, Keadue. 

Firoda, Castlecomer. 

Cahemanalt, Keadna 

Rock of Foyle Waterfall, Castlecomer. 
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Names of FossUs. 


LocaUties 

and 

Post-Towns. 


Genera. 


Species. 


ECHUIODBRMATA. 

Cysthociinns ellipticas, .... 
ActinocriQiiB tenuistriatus, . . . 

ZOOPHTTA. 

Plants. 
Plants, Lepidodendron, &c., as in Coal, 
i> 

Fern stem, 


Cahemanalt, Eeadae. 
Cahemanalt, Keadue. 

Cabernanalt, Eeadae. 

Ballycastle Colliery, Antrim, Sec 
Raheen, Leighlin Bridge. 
Cahir Rush, Milltown Malbay. 
Cahemanalt, Keadue. 





Section III. — ^Diyision IL 
The uppermost tnember of the Carhoniferow Series, or Coal Proper, 



Names of Fossils. 


LocaUties 

and 
Post-Towns. 


Genera. 


Species. 


Bivalre shells and Trilobites, 

Plants. 

Dicotyledons. 
Stigmaria ficoides, 

Sigillaria organum, .... 

Favnlaria elegans, .... 
Sphenophyllum erosum, .... 
Asterophyllites longifolia, .... 
„ tuberculaU, . . . 
Pinnularia capillacea, .... 

Bechera grandis, .... 

Cellulares. 
Equicbtacejs. 

Calamites approximatus, . . 

„ cannseformis, . . 

MougeotU, . . . 

„ Suckowii,. . . . 


BUboa CoUiery, Carlow. 

Dromagh Colliery, Kanturk. 
Aghabehy, Keadue. 
Dromagh Colliery, Kanturk. 
Crossbill, Keadue. 

Annagher Colliery, Coal Island. 
Dromagh Colliery, Kanturk. 
New Birmingham, Co. Tipperary. 
Dromagh Colliery, Kanturk. 
Annagher Colliery, Coal Island. 

New Birmingham, Co. Tipperary. 
Annagher Colliery, Coal island. 
New Birmingham, Co. Tipperary. 
Annagher Colliery, Coal Island. 
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J0T7BKAL OP THE QBOLOGICAl BOdKTT OF SVBIIir. 



Names of Fo88il& 



Qenenk 



Spedec 



•ad 
Pott-TtmiUL 



FiLIOKS. 



Sphenopteria 



dilatata, 



(new) 



Neuropterls 



Odontopterb 
Pecopteris 



Hibbertii,. . . . 
latifoUa, .... 
allied to H5ningansi, 



obtosiloba, . 
Schlotheimii, 

»» 
acuminata, . 
gife'antea, . 
rotundifolia, 
tenuifolia, . 
obtusa, . . 
muricata, . 
lonchitica, . 
polymorpha, 
Serlii, . . . 



Ltcopodiaobje. 

Lepidodendron aculeatum, 

„ dllatatam, 

„ elegans, . 

i» 

Harcoortii, 

obovatmn, 

rimosom, . 

selaginoides, 

Stembergii, 

Ulodendron minoB, . . 



Annagher Collieiy, Coal laUniL 
Dromagh Colliery, Kantork. 
Annagher Collieiy, Coal laland. 
Annagher Colliery, Coal laUmd. 
Aghabehy, Keadue. 
New Binmngham, Co. npperaiy. 
Qaeen*8 County, Leinater Coal-field. 
Dromagh Colliery, Kantark. 
Annagher Colliery, Coal Island* 
Annagher Colliery, Coal laland. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 
Annagher Colliery, Coal Island. 
Dromagh Colliery, Kanturk. 
Aghabehy, Keadoe. 
Annagber Colliery, Coal Island. 
Dromagh Colliery, Kanturk. 



Ballycastle Colliery, Co. Antrim. 
Crossbill, Keadue. 

Dromagh & Gnrteen Collieries, Kanturk. 
Crossbill and Aghabehy, Keadue. 
BaUycastle Collieries, Co. Ajitrim. 
Aghabehy, Keadue. 
Dromagh Colliery, Kanturk. 
Dromagh Colliery, Kanturk. 
Dromagh Colliery, Kanturk. 
Dromagh Colliery, Kanturk. 
Gurteen Colliery, Kanturk. 
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Table showing the Distkibtjtion op the Fossils theottghoxtt the 

SEYEEAL MeHBEES OF THE CaBBONIFEBOUS SySTEH BELOW THE COAL 

Sebtes. 



Names of Fossils. 


Tbllow Sahostoxs Group. 


LnusTOXs Gboup. 


Genera. 


Species. 


T.Sand. 
Proper. 


Ar. U 


Ar. Sh. 


Carb. a 


Lower 
U. 


SSf-5 


U^ 


M0LLU8CA OB Heterooan- 

OANOUATA. 

CEPHALOPODA. 

8IPHONIFRRA OB Tbtba- 

branchiata. 
Obthocbbatidji. 

Ortboceras attenuatnm, . 

„ cinctum, . . 

„ cylindraceum, 

„ filiferum, . . 

„ mucronatum, . 
ovale,. . . . 

„ pyramidale, . 

„ striatum, . . 
Loxoceras Breynii, . . . 

„ distans, . . . 

„ incomitatum, . 

„ laterale, . . . 
Campyloceraa arcnaturo, . . 

„ unguis, . . . 
Cycloceras ' annulare, . . 

„ IsBvigatum, . 

„ lineolatum, . 
Poterioceras fusiforme, . . 

„ ventricosom, . 
Actinoceras giganteum, . 

„ pyramidatum, 

Pbragmoceras flexistria, . . 

Nautilida 

Goniatitea discos, . . . 
„ excavatus, . . 
„ fasdculatos, . 

Glbsoni,. . . 

intercortalis, . 

latus 

Lbteri, . . . 

„ micronotus, . 

„ muUbilis, . . 

„ obtusus,. . . 

I 


• 

• 

• • 


• 
• 
• 

• 
• 

• 

• 
• • 


• 
• 


• 
• 

• 

« 


• 

• 

• 

• 

• 
• 
• 

• 
• 
• 
• 

• 

• 

• 
• 

• 

• 

• 
• 

• 
• 

• 

« 
• 
• 
• 
• 


• 

• 

• 

• 
• 

• 

• 

• 
« 

• 


• 


• 

• 

« 





* The Above contractions are as follow :— Y. Sand., Yellow Sandstone; Ar. LI., Arenaceous Lime- 
stone I Ar. Sb., ArenaceoQS Shale 1 Carb. Sl, Carboniferoos Slate ; Lower Li., Lower LimestODC; Mid. Li., 
Middle Umestone 1 Upper LL, Upper Limestone. 
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JOVBNAL OF THE 6E0L001CAL SOCIBTT OF DXTBUir. 



Karnes of FoosUs. 



GenenL 



Spedes. 



Gioniatites ovatiu, . . . 

„ reticulatus, . . 

„ sphsroidalis, . 

,f striatus, . . . 

,, striolatos, . . 

„ truncatus, . . 

Clymenia sagittalis, . . 

Discites costellatoa, . . 

„ discors, . . . 

„ latldoraatas, . 

yy mutabilis, . . 

„ oxystomos, . . 

J, plaaotergatns, . 

yy subsulcatus,. . 

,, sulcatus, . . . 

„ tetragonu8, . . 

„ trochlea, . . . 

Temnocheilus biangulatus, . 

„ carinlferus, . . 

,, coronatus, . . 

,, costalis, . . . 

,, crenatos, . . . 

,, forcatus, . . . 

„ globatua, . . 

,, multicariiiatas, 

„ pinguia, . . 

„ porcatus, . . 

„ sulciferas, . . 

,, tuberculatoSf . 

Nautilus cyclostomuSi . 

,, dorsalis, . . 

Bellerephon apertus, . . 

,, cornu-arietis, . 

yy costatuSf . . 

„ hiulcus, . . 

lavie, . . . 

„ obsoletus, . . 

„ reticulatus, 

yy tangeiitialis, . 

,, tenaifascia, . . 

Euphemus intersectus, 

Urii, . . . 



Tbllow Samdbtohb Oaour. 



^^ Ar.LL Ar.Sh. C«*.SL 



Gasteropoda. 

Pbctinibramchiata . 

zoophaga. 



Macrocheilus acntus, . 

„ canalicnlatus, J 

„ cunrilineus, .| 



I 



Gkovp. 



Lower 
LL 



^s rs* 
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Names of FomUs. 



Genera. 



Spedea. 



Macrocheilus imbricataa, . 

,, fimbriatua, . 

„ oyalis, . . 

„ paralldus, . 

„ rectilineus, . 
Loxonema breyU, . . 

„ conatricta, . 

„ impeodens, . 

„ polygyra, . 

„ pulcherrima, 

„ sulcatula, . 

„ salculoea, . 

„ tamida, . . 



Phttophaoa. 



Tarritdla 



Turbo 

Lacuna 

Nadcopsis 



Euomphalus 



Y. Sand. 
Proper. 



acicula, . . 

megaspira, . 

suturalis, . 

tenuiatria, . 

apirata, . . 
antiqua, 
canaliculata, 

dubia, . . 

elongata, . 

neritoideSf . 

Phillipaii, . 

plicistria, . 

spirata, . . 

acutus, . . 

sBqualis, . . 

anguia, . . 

calyx, . . 
catlllua, 

criatatus, . 



„ crotaloatomna, 

,, elongatua, . 

„ marginatus, 

„ neglectua, . 

„ pentanguIatuB, 

„ pileopaideu8| 

„ quadratua, . 

„ rotundatoa, 

„ serpena, . . 

ft tabulatua, . 

Platyachiama Cirroidea, . 

„ Helicoidea, . 

,, Jameaii, 

,, zonitea, . . 

Pleurotomaria altavittata, 



YsLLow Savdstoke Group. 



Ar. Li. Ar. Sh. Carb SL 



* 
* 



L11CS8TONX Group. 



Lower Calp, or Upper 
LL MidLL LL 
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JOITENAL OF THE OEOLOOIGAL BOCI&TT 07 BITBLDT. 



Names of Fossils. 



Genera. 



Y. Sand. 
Proper. 



Pleurotomaria canaliculata, 

„ carinata, 

,, concentrica, 

„ conica, • . 

f, decossata, . 

,, filosa, . . 

„ Griffithii, . 

,, Hainesii, . 

„ lenticala, . 

,, multicarinata, 

,, tornatilis, . 
Marchisonia elongata, . 

,, Larqomif . 

,f quadri carinata, 

Elenchus antiquus, , 

„ sabulatos, . 

Sgutibranchia and 
Ctclobbanchia. 



Trochella 
Fissurella 
Dirinus 
Acroculia 



Patella 



Siphonaria 

Umbrella 

Dentalium 



pnsca, . . 
elongata, . 
Bucklandi, . 
angustata, . 
canaliculata, 
carinata, . 
sigmoidalis, 
triloba, . . 
tubifer, . . 
vetusta, . . 
mucronata, 
Bcutiformis, 
sinuosa, . . 
Konincki, . 
laevigata, . . 
inomatum, . 



Dythyra. 

MACBOTBACHIA. 

Teredo (?) antiqua, 

Solenopsis minor, . 

Sangmnolites aDgustatos, 

„ arcoatus, 

„ contortus, 

„ costellatus, 

„ cartas, . 

„ ^ discors, . 

„ Iridinoides, 

„ plicatns, 

„ radiatas, 



TsLLow Saitdsions Gboup. 



Ar. Li. 



Carb.SL 



LiHEsioirs Gboup. 



Lower Calp.or upper 
LL MidLL ^iBl 
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Names of Fosdls. 


Yellow Sahdstonb Group. 




Genera. 


Species. 


Y. Sand, 
proper. 


Ar.LL 


Ar.Sh. 


Carb.SL ^^^ 


^^'S. ""IT. 


SanguiooliteSf 

1» 

»l 

J1 

Anatina 

»» 
Pandora 
Edmondia (?) 
Lntraria 
Mactra 


sulcatus, . 
transversus, . 
tricostatus, . . 
tumidus, . . 
undatus, . . 
attennata, . . 
deltoida, . . 
clavata, . . . 
compressa, . . 
prisca, . . . 
ncrassata, . . 
ovata, . • 


« 


« 
• 

* 
* 

• 

* 

* 
* 

* 


* 
* 

* 

* 


* 

* 
* 

* 


* 
* 

* 

* 

* 
* 

* 

• 
* 

* 


* 


* 
* 


Eellia 
Psammobia 
Lucina 
Ungulina 
Amphidesma i 
Corbis < 
Venus i 

Pullastra 

»i * 

Astarte ( 

i» ^ 
Cyprina ] 
Donax i 
Cardium c 
Cardiomorpha i 

11 ^ 
PleurorhjTi- 
chus a 
It * 

: 1 

II « 
t 

Cypricardia a 
II c 
II c 
II c 

II (?Sedg- 
wickia) n 
II n 
II 


gregaria, . . 
iecussata, . . 
uitiqua, . . 

mbtruncatum, 
lancellata, . . 
jentralis, . . 
enuistria, . . 
bistriatii, . . 
irassistria, . . 
jlliptica, . . 
)valis . . . 
^bbosa, . . 
juadrata, . . 
Cgertoni, . . 
)rimigenius, . 
>rbiculare, . . 
ixiniformis, . 
x>rrugata, . . 
blonga, . . 
rentricosa, . . 

diformis, . . 
irmatus, . . 
usiformis, . . 
figanteus, . . 
libernicus, 
aflatas, . . . 
ninax, . . . 
odulosus, . . 
rlgonalis, . . 
lata. . . . 




If! if J 
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JOimNAL OP THE GEOLOGICAL SOCIETT OF DUBLIN. 



Niidica^ilFoMiJa. 


TaUWJWSANDfiTt^^E GHOt/K 


Laestoira Qwjvp. 


Gmtn. 


Speel^ii. 


T. Sand, 
prgper. 


Ar.lL 


Ar.Slu 


Cart. SI. 


LiJwer 
LL 


SSTt 


^r 


Cjpdcardia quadratji, . 

t, rhombea, . . 

u ainuata,. . . 

11 lodalia, « . . 

„ gnbtruocata^ , 

n tuMdSL, . . . 
Sedgidckia attenuata, . . 

o bollatai , . , 

1, gigantea, - . 

II globoaa, . . . 
Axinua axmifomiisi . 

„ carbonari U3j , 

„ crotralla, . , 

ff aeltoiddus^ , . 

IT naculotdea, . . 

n obliqQUSj , » 

„ obovfltUR, . , 
Ddabra atLentuitaT . . 

IT eqtiilateralia, . 

n gwgaria, . , 

„ orbicularis, . . 

TT nectaBgularis, . 
' Ti securifonnia, . 
Leptodomua fragilisi . 

TT N^Dilia^ , . , 
TTenerupii c!ngulatiiS| . , 

IT obaoletuSi . . 

TT scalaxia, , . 

Ataachia. 

Nmah. attejinata, , . 

Ti bircwtrata, . . 

„ brevirostria, 

TT carinata, . . 

T, daTatfli. . . 

TI cyliDdrica, , . 

T, glbbosa, . . 

,T Iciorynchus, , 

„ !oii|:irtiBtris, , 

tt obloTiga, . , 
Phimpsiii . . 

TT reetangulark, . 

u Btilla^ . . . 

TT ntulateralia, . 
Ar«i eaoceltata, , . 

,T flmbriata, , . 
CQCttllaaa argutaT . . . 

» temiiatria, . . 
ByMcarca cbUirstaT . . 

11 costellatfl, , , 




« 
* 






« 
* 

* 




• 

» 

* 

• 

* 
t 
• 

* 
« 
* 
« 

* 

• 

* * 

* 

* 




« 

• 
* 

* 
* 

• 
* 

m 
* 






« 

* 
* 






* 
m 

* 




; 


« 

• 
• 
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Names of Fossils. 



Genera. 



Species. 



Byssoarca 



Grenella 
Modiola 



lithodomus 

Lanistes 

Mytilos 



lanceolata, . 

obtusa, . . 

reticulata, . 

semicostata, 

acntirostris, 

amygdalina, 

conciima, 

divisa, . 

lingoalis, 

Macadami, 

megaloba, 

patula, . 

subparallela, 

dactyloides, 

obtosus, 

comptus, 

FlemiDgi, 



Inoceramns Isevissimus, 



Pondonia 



Meleagrina 



Pteronites 



Avicala 



Pinna 



orbicularis, 

pemoides, 

vetustos, 

Becheri, 

costata, . 

laterals, 

membranacea, 

similis, . 

tuberculata, 

Iffivigata, 

pulchella, 

qnadrata, 

radiata, 

rigida, . 

tessellata, 

angustatus, 

latus, • 

semisulcatus, 

sulcatus, 

yentricosos, 

angusta, 

cycloptera, 

flabellulum, 

gibbosa, 

informis, 

laminosa, 

Iffivigata, 

Innulata, 

recta, 

squamosa, 

Thompsoni, 

Vemeuillii, 

flabelliformis, 



Yellow Sandstoks Group. 



Y. Sand, 
proper. 



Ar. LL At. Sh. Carb. SL 



LiMEBTONR GeOCP. 



Lower Calp, or Upper 
LL Mid. LI. iL 
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JOUENAL OF THE OEOLOaiCAL SOCIETY OF DUBLIN. 



Names of Fossils. 


Ybllow Sandstonb Gboup. 


LnoESTONB Gboup. 


Genera. 


Species. 


r.Sand. 
proper. 


Ar.LL 


At. Sh. 


Carb. SI. 


Lower 
LL 


S-M 


^ 


Pinna 


flexicostata, . 
inequicostata, . 




• * 


» 

» 

» 

* 


# 

« 
• 

• 
* 


• 
• 

* 

• 

* 

* 
« 

• 

« 
• 

• 
* 

* 


• 
» 

• 

• 

* 

# 
* 


• 

• 
» 

» 
• 

• 

• • 

■» 

m 

m 
m 

« 
» 

* 
« 


Lingula squamiformis ? 
Anomia antiqua, . . 
Malleus orbicularis, . . 
Lima altemata, . . 

„ concinna, . . 

„ decussata, . . 

laevigata, . . 

. „ obliqua, . . 

,, planicostata, . 
. „ prisca, . . . 
, „ s^misulcata,. , 
Pecten sequalis, . . 

„ arachnoideus, . 

,, arenosus, . ' . 

;; X"" : : 

„ cancellatulus, . 
„ cingendus, . . 
„ clathratus, . . 
„ calatus, . . 
„ concavus, . . 
„ concentrico-striatus, 
„ conoideus, . . 
„ consimilis, . . 
„ deomatus, . . 
dftniliR. . . . 




»i 

» 


dissimilis, . . 
duplicicosta, . 
ellipticus, . . 
elongatus, . . 
fallax, . . . 
filatus, . . . 
flabellulum, . 
flexuosus, . . 
Forbesii, . . 
gibbosus, . . 
granosus, . . 
granulosus, 
Hardingii, . . 
hians, . 




»i 

11 
11 
11 
11 
11 


incrassatus, 
intercostatus, . 
insterstitialis, . 
irregularis, . . 
Jonesii, . . . 
Enockonniensis 
macrotis, . 
megalotis, . 


. , 
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K«mefl of roalk. | Tsixow SAKiiffitoitii 6aon< 


LlME6T0!Sr* QMQUr. 


GcflCTB. 


Q.T.A^a. ^- Sand* 


Ar.U 


"•"• 


Cart. SI. 


ir 


SStS 


v^ 


Qrlii 

Cnm 

Prod 


moiidtLS, 

, ovatuft, . , 
, pcra, . , 
^ pkuicostitoj 
, pkno-cUthrfl 
pli^tm, . 
, polytncbofl, 
J qumqudinea 
, ruguloitia, 

J ficmiatriatti^ 

^ einjple:^^ 
^ S^iwerbii, 
, flpinuloawa, 
, tabulated, . 
, tranavereua, 
, tripartitufl* 

, rorbbilii, 
BRACBtOPODA. 

cuk nltidfl, . 
, quAdmta, 
, trigonaUs, 

Lia vcaicuIoBa, 
cola BAtidBliitOf 
uctfl aculeAta^ 
, antii]uati, 
, &nnt&^ . 
, caperato, 
, concinaa, 

, coiCellflta, 
, Edetbnrgedfi 
ueta degnnSf 
1 finibriatft, 


ktoa 
tus 

ia, . 

is,! 


* 
1 


1 


* 

« 

# 




• 


« 

« 
« 

# 
* 

• 

• 

« 

* 
• 

• 


* 
« 


* 
• 
• 

« 
« 

* 

* 

* 

* 

* 
• 

* 

• 
• 


• * 

• 

• 

IP 

* 
• 

• 
• 
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I 



NmiieflofFOTsUfl. 


TKU^aw Saw asToim Ghouf. 


l4JIEOT03tB GBOfTF, 


Qeni^ra* 


Spedw 




Ar.LL 


Ar^gtL 


Cartj. SI. 


Lower 
LL 


^iT 


V^ 


ProducU 


fragam, . . 








# 






* » 


11 


gigant^a, , . 




• 








* , 


# 




giMndom^ . . 








* 




* 


4t 




bemisphedcA, . 




♦ 




# 




* 






mtenn^af 


















interrupta, . . 








« 




- 


- 




ktisaima, . . 








« 




fl 






laxiepinftj . . 




* 










V 




lirata, . . . 








t . 










lobata^ . . . 






• 


tt 


. , 


1^ 






lougispinfl, . . 






. . 


» 


, ^ 


* 






margaritncenT ■ 








tt 




t 


» > 




MarUiii, . . 








* 




« 


• 




maxima, . . 








. . 










membranacea, . 








« 


. 4 


9 


, 


II 


meaoldba, , . 








tt 






g 


II 


rauriLiata, , . 
















II 


ovali^, , , . 








• 




# 




11 


p€cthioidea. 








tt 




# 


« 


Tl 


prnjlongai . . 


4 






« 


* . 






It 


pugiliA, . . , 








♦ 




* 


■ 


11 


pgactatii, . , 




* 




« 




# 


# 


n 


puBtulosa, . . 








• 






4 


IT 


quincDndnlisi, . 








tt 




* 


iV 


11 


rugata, . . . 








« 




^ 


« 


11 


ftcabricula, , , 






* 


« 




1^ 


^ 




Scodca, . , . 




* 


9 


• 




tt 


.f. ' 


IT 


setoaa^ . . . 


it 




« 


» 




tt 


tt 


TT 


spmoea, . , . 






» 


* 




# 


-# 


T1 


atria-to, . , . 








, , 








11 


BUblsTII^, . . 








t m 








'■ 11 


sulcata, . . . 






• 


» 




4| 


* 


It 


tortUia, . . . 




« 






. 






Leptflgonia 


opaloga, , , 








» 




* 


* 


TT 


depressa^ ■ » 








» ^ 








TT 


maUinigatfl, , 








- .. 








TT 


noduloafl, . , 








4^ 








IT 


plicatilla, . , 








« 




> I 


# 


fl 


ragosa, * , , 








• 


«.« 






LepttenA 


sp-? 












' 




11 


eonvoluta, * . 








» 








11 


eraBsifltJia, . , 












* 




II 


Dalmatt!anft» . 








ft 




♦ 




n 


Hardrensia, 






« 


« 


« 


# 


« 


TT 


kta? . . 






4| 










IT 


multidentata, . 






» 


* 


, , 


^ ^ 




11 


papytacca, . , 






. ^ 


, T 


_ , 


tt 




IT 


perlata, . . . 
plicafa, , . , 








• 


" 






It 










* 


'- - 
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Namea of Fossils. 



Genera. 



Species. 



Y. Sand. 
Proper. 



Leptsena 



serrata, . 
sordida, 
volva, . 



Delthyrid^. 



Orthis 



Spiril 



fera 



Trllow Sandstone Group. 



arachnoidea, 

arcnata, 

Bechei, . 

caduca, . 

circnlaris, 

comata, . 

conniyeiis, 

crenistria, 

cylindrical 

diyaricata, 

filiaria, . 

^bbera, 

granulosa, 

interlineata, 

Eellii, . 

latissima, 

longisulcata, 

papilionacea, 

parallela, . 

quadrata, . 

radialis, 
resupinata, . 

semicircolaris, 

sulcata, . . 

tenoistria, . 

taberculata, 

apertnrata, . 

atlenuata, . 

biflulcata, . 

calcarata, . 

choristites, . 

clathrata, . 

crispa, . . 

decemcostata, 

disjuncta, . 

gigantea, . 

grandsBva, . 

inomata, . 

megaloba, . 

minima, 

octoplicata, 

Omitborhyncha 

ostiolata, . 

princeps, . 

quinqueloba, 



Ar.LL 



At. Sh. Carb. 



LiirBSTONB Group. 



Lower Calp, or Upper 
LL HicLll U. 
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Kamofl of Foisik. 


Tmjujw SAJt&sfos* Gftotn-. 


LtMEBTO^Tfi Gttocrp. 


Ge&efA. 


Spodet. 


Ptuper. 


At. Lt 


At, SiL 


Car]i,Sl. 


Lower 


ssifi 


"^ir 


SpirifBra rhomboidcfl, . 








# 


* 




n 


„ roLandata, . . 














* 


• 






rudb, . . . 














# 








f, epe€lo9a, ^ . 












t 


# 


« 


« 


# 


fltriata, . . . 
















« 






,, trigotifilis, . . 














» . 


* 






Urii, . , . 














« 


■ # 






Cyrtia tuspidata, . * 














« 


♦ 


• 




„ djatana^ . * . 












• 


« 


» 


« 




„ doTsato, . . . 
















» 






^, laminoM, . . 














# 








lingujfera, . . 












* 




« 


* 


# 


CjTtift tncaogonia, . . 














« 








„ QadB, . . . 














« 


, 






„ semicircTilaris, . 














* 


» 




» 


„ senilis^ . . . 
















» 






,^ simplex, - - 














* 


# 






,^ flubconica, . . 


















# 




Martinia decora, - . * 














« 


« 






eUipticfl, . . 












• 


« 


« 






glabra, . . . 














* 


# 


# 




n o^^t^ii ■ - - 
















't' 






„ abttisa, . . , 
















It 






phalfljna, . . 














m 








„ pkboiai . . . 










• 


' 


. 


# 


« 


# 


„ rbombtfidalis, » 
















4^ 






„ strigocepbalo- 














* 








ides. 






















„ ayttimetrica, , 














, 


# 






Eeticulana imbricataj . . 














» 


4 


# 


# 


„ lincata, . * . 














* 


# 






„ raknogemma, . 














* 




^ 




J, reticulata, . - 






















„ j?triatel1a, . . 










# 




, 


,*r 




* 


BnM:h7thjTis dupUckosta, . 












• 


* 


# 


« 




„ exaraU, . . 














, 


# 


# 


4^ 


„ intcgricostfl, . 














» 


# 


# 




oralis, . . . 














* 


4 






pmgiiis,. . , 














« 


4 


n, 




„ pkiuita,. , . 














« 




n 


, 


^j planieoatata, . 












* 




# 




# 


Athj'ria eoneentrica, 












« 


« 




# 




,j decassatOj . . 












* 


« 


# 


# 




,, depressa, , , 














• 








,, cxpansfl, . . 












< 


* 


# 


# 




„ limbriatAT . . 






















,j glabristria^ . . 












4 




# 


* 


# 


,j globdlarifi, . . 










* 




# 


# 


. . 




hispida,. . . 












^ 


# 




, ^ 


^ 


„ piano- sakata, . 












, , 


• 


» 


* 




,^ Bqaamosa, . . 


■ ^ 


* 


* 


« 


» 


■ - 
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NaiDAi of Fos^lA 



Gecieini, 



Spedea. 



AclmooQtichiiB poradoxtts, , 



TXEKBRATU LI D^. 



Ati7P& 



SomijiiiU 



bifera^ . 
compta, . 

fklkx, , 
ferita, . 

pregaria,, 

insperataT 

iaorhyncha, 

javetds, . 

lacbrvma, 

laticli^af 

laticoatar 

naija, 

obtnea, > 
p]at;floba, 
pkiiroduD, 
prisea, * 
proaTft, . 
pugnns, . 
fndialisL, . 
renifofrraifl, 
sacculus^ 
semiaulcata, 
atriatulaf . 
fttikiroatri^ 
tHangTzlaria, 
triplex^ . « 
TeDttilabruin, 
Tiirgo, . , 
peulahadra, 

piSQIB^ . i 

rhombcddti, 



0»V»TAOIU. 



Calymflne ? gran ulata^ 



Y£t£«w Siti&BtOErs Gactuf. 



T. Sand 
Pkijjct. 



At. SIL Ciul3k SI. 



LiKlBTOIfX OmqiTF. 



Lower I Cain, dr Ufht 
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JOUBNAL OF THE OEOLOGlCAL 80CIETT OF DUBLIN. 



Names of FoasUs. 



Genera. 



Species. 



Y. Sand, 
Proper. 



TXLLOW SANDJiTOKt GbouP. 



At. LL 



Ar. Sh. Carb. 



LncBSToHX Oaoup. 



Lower Calp, or Up] 
Li. MicLLL Li 



Calymene 
Griffithides 



Phillipsia 



Dithyrocaris 



Entomocon- 

chus 
Bairdia 
Cythere 



LatreilUi, . 
calcaratus, . 
globiceps, . 
obsoletus, . 
cselata, . . 
Colei, . . 
discors, . . 
gemmulifera, 
Joneaii, . . 
Kellii, . . 
mucronata, . 
qaadriserialis, 
truncatula, . 
Colei, . . 
Scouleri, . 
tenoistriatus, 

Scouleri, . 
curtus, . . 
arcuato, . . 
bituberculata, 
comnta, 
costata,. 
elongata, . 
excavata, . 
gibberula, . 
Hibbertii) . 
impressa, . 
inflata, . . 
inomata, . 
oblonga, 
orbicularis^ 
pusilla, . . 
scutulum, . 
subrecta, 
trituberculata, 



TUBICOLA. 
AKNULOSA. 
ANNELIDA. 

Serpula compressa, . 

,, hesicarinata, 

„ parallela, . 

„ scalaris, 

Spirorbis caperatus, . 

„ globosus, . 

f, iutermedius, 

,, miautus, 

,, omphalodes, ? 

Spiroglyphus marginatus, 
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Karnes of FoasilB. 


Yellow Sanpstokb Oboup. 


. LncMTOKE Gaoup. 


Genera. 


Spedes. 


T. Sand 
Proper. 


Ar.U. 


Ar.Sh. 


Carb.SL ^^"^ 


&S. 


Ujjer 


Serpalites carbonarlus, 










. 


• 


. 


,, membraQaceus, 


. 


. . 




* 


. . 


. . 


. . 


Sabella antiqua, 


• • 


• • 


• • 


♦ 


• • 


• • 


• • 


Nbmatonbura. 


• 


* 


• 


♦ 


* 


« 


« 


BCHINODEBMATA. 


• 


* 


* 


* 


• 


* 


« 


PalaBchinus elegans, . . 








♦ 


. . 






„ ellipticus, . . 






. . 


. . 


• 






.. ideras. . . 
















Konigii, . 






* 










„ sphisricus, . • 








. . 








Echinocrinus elegans, . . 








» 








„ glabrispina, . 
„ triseriaUs, . . 






























Urii, ... 






• 


♦ 




* 


* 


„ vetustus, . . 








* 


♦ 






Adelociintifl histrix, . . . 








« 








Pentremites Derbiensis, . . 














• 


ellipticus, . . 














♦ 


„ florealis, . . 
















Platycrinus contractus, . . 


« 














expansua, . .| . . 










« 




e^g^ . . . 








* 








„ granulati^, . 








♦ 








„ interscapularis, 








« 








„ laciniatus, . . 








♦ 




« 




„ laevis, . . . 


• • 






* 








„ omatus, . . 








* 








„ punctatus, . . 








* 








„ rpgosus, . . 








. . 


• 






f, similis, . 








♦ 








„ triacontadactyliM, 








* 








„ tnberculatus, . 








* 








Poteriocrinus gracilis, . . 








• 




. . . . 


„ impressos, . . 








. . 


* 


. . . . 


Taxocrinas macrodactylus, 








♦ 








„ polydactylus, . 












f 




Cyathocrinus dlipticus, . . 








* 




* 




„ geometricuB, . 








* 








„ inequidactylus. 








« 








„ macrocheinis, . 






* 


. . 








„ megastylus, . 








* 








„ omatus, . . 








« 








„ pinnatas, ? . . 








# 


* 


» 




„ plamis, . . . 












* 




„ tnberculatus, . 








• 








„ variabilis, . . 






« 


« 




« 


* 


Rhodocrinus 
















(GUbertso- 
















crinus) abnormis, . . 


• • 


• • 


• • 


• • 


* 
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JOVBKAL OF THE GEOLOGICAL SOCIETY OF DTTBLIK. 



Hun^ofFoflsQjL 


YsLLOfT SiireSToiri Gioop. 


LMsstOKSOaouF. 


Qiimta, 


I^pede^ 


propor. 


Af. LL 


At, ait 


C«rb. SL 


Lower 
LL 


Calpnr 
Ml^ LL 


"IT 


Khpd^iiriii? 


vems, 








# 




. ,. 


• ■ 


ActinocnimA 


amphora^ , . 




. . 










. . 


1 


, 


. , 




„ coatusj * . . 






. , 


. 




p . 




,, GUbertaoni, . 






, . 




^ 


. . 




polydactylua, . 






« 




# 


. . 




„ puBsllus, , - 






. . 






» 


» ♦ 


}f tenttistrmtuSf . 






» 




^ 






,f tessdlatoB^ . , 
















triactraladacty- 
















Atocriatifl MlUeri, . , . 






* ■ 




* 


. . 


» 


Acmi-A. 


# 


* 


« 




» 


• 


ft 


^OOPHYTA. 


« 


» 


# 




* 


* 


' • 


Amplsxus nodtiloBUA, . . 
















^, Sowerbiit . * 










# 






f, tortuoflus, . . 
















Torbinolopals hifiti, ? . . . 
















Cdtiea, . . . 




, . 


« 










fi pauciradiali^, . 
















„ plariradialig, . 
















Turbinolia e^cpajasa^ . . 








^ ^ 








„ fui3git«s, , - 




# 












StpbonopbylliAcyliDdiica, , . 




1^ 












Aatnca orflnea, . . . 












" 




i, crenulariSj , * 




, , 




^ 








,1 irpegTilaria, . . 




. 






^ *, 






„ pentagona, . . 




^^ 




, ^ 








LitliostrotioQ aCriatniiLj » 




# 












Lltbodendron affine, . . , 
„ ciBflpitoflam, . 










# 


« 


» 


»i in^nlAfe, , . 








, . 
















, , 








,^ SBxdecimale^ * 
















„ Bodftle, . * . 








^ ^ 
























ff catctidta, . . 
















„ ^nicukta, . . 










« 






tt Ijixa, 










* 






}T ramuIiiSA, * . 




« 


# 








« 


Aulopom campanul^ts, , 






, * 




, 






ManoD cribrosum^ ? . 






' ' 




# 












**, 










DictjophylUa anttquii, 






» * 
















' t 










Favosjtes capillaxU) . , 






i . 


♦ , 








jj fibroao* , . > 






. ■ 










n GfltblAndka, . 






. - 


' ^ 


# 
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Names of FoBsOs. 


TSLLOW Sandstons Gbovp. 


LiHBBToms Gmoup. 


Genera. 


Spedes. 


T. Sand, 
proper. 


Ar. LL 


Ar.Sh. 


Carb. SL 


Lower 
LL 


£?M 


Uger 


Favodtes? 

„? 


megastoma, . 
parasitica, . . 
polymorpha, . 

SAntnflA. . 


; 1 


« 

» 


• • 

« 
« 


» 

« 

« 

« 
« 
« 
« 

« 


* 

« 

» 

« 
« 

« 


« 
« 


* 

* 
* 

* 
* 


„ serialis, . . . 

„ spongites, . . 

„(Miche- 
linia) tennisepta, . . 
tnmida, . . . 
Stromatopora concentrica, . 

„ polTmorpha, . 

„ snblitis,. . . 
Vertidllopora abnonnis, ? 

dnbia,? . . 
ilustra palmata, . . 
Berenicea megastoma, . 
Orbicolites antiquos, . . 
Millepora gracilis, . . 

„ interporosa, . 

„ (Pustu- 
lopora) oculata, . . . 

„ rhombifera, 

„ similis, . . . 

„ (Pnstu- 
lopora) spicularis, . . 
Tragos semicirculare, . 
Gorgonia assimilis, . . 

„ Lonsdaleiana, . 

„ zic-zac . 


» 
« 


Jania 

»» 

Vincularia 

»j 

>» 

j» 
Glauconome 

»» 
j» 

»j 

Ptylopora 

Fenestella 

»» 
»> 
»» 
11 
11 
11 
11 


antiqua, . . 
bacillaria, . . 
crassa, . . . 
dichotoma, . . 
megastoma, . 
parallela, . . 
raricosta, . . 
bipumata, . . 
gracilis,. .. . 
grandis, . . 
pluma, . . . 
pulcherrima, . 
macropora, 
pluma, . . . 
antiqua, . . 
carinata, . . 
crassa, . . . 
ejuncida, . . 
flabellata, . . 
formosa, . . 
frutex, . . . 
hemispherica, . 


' 
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NaiiieeofFo0«il8. 




LOfKSIOIfS Gboup. 


Genera. 


Spedea. 


T.Sands. 
Proper. 


Ar.LL 


Ar.Sh. 


Garb. SI. 


Lower 


^s. 


Uger 


Fenestella laxa, . 
yy membranact 
„ Morrisii, 
yy multiporata 
„ nodulosa, 
„ oculata, . 
„ plebeia, . 

polyDorata, 
„ quadradeciB 

lis, . 
„ regularis, 
„ reticularis, 
„ tenuifila, 
„ undulata, 
„ varioosa, 
Hemitrypa Hibemica, 
Ichtbyorachis Newenham 
Polypwa dendroides, 
„ marginata, 
„ papillata, 
„ verrucosa, 
Betepora prisca, . 
„ undata, . 

Lowuu Carboniferou 
Puurra. 

Fucoides and Ferns, new, 
Lepidodendron, new, , 
Cydostigma new, 
Sphenopteris linearis, 

„ Hibemica, 
Sternbergia approxSma 
Stigmarift ficoides. 

Fishes. 
Paleeoniscus sp., . . 
Amblypterus sp., . . 
Psammodos comutus, ? 

„ porosus, 

„ rugosus, 
Helodus sp., . . 
mamillaris, 

„ planus, . 

„ tnrgidus, 
Cbomatodus sp., . . 
Cochliodus sp., . . . 

„ contortus, 
gradJis, 

„ magnus, 


ea, 

» 

aa- 

h '- 

8 

ta,*. 






- 


. 


« 

* 
* 
« 

* 






« 
« 

» 

# 

» 

» 
» 
» 

« 




« 

* 

« 
« 

« 
« 
* 

« 

« 
« 

« 
« 




• 
* 

« 
« 


• 




« 
« 

» 
« 

« 




« 

• 

• 

• 

• 
» 

• 

« 
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Names of Foealls. 



Genera. 



Spedea. 



CladodoB „ ? 

„ mirabllis, . 

Petalodaa HastingsiflB, 

„ IsBTissimus, 
„ (palatal tritor)radicans, 

„ sagittatus, 

Otenacanthns sp., . . 

Asteroptychios omatuB, . 

Oracanthoa Milleri, 

Onchnd sp., . . 

P»cilodii8 sp., . . 

„ Jonesi, 

„ subliBvis, . 

„ transversos, 

Gyracanthofl obliquus, . 

„ new ? . . 

,, tuberculatua, 

„ spines, . . 

Holoptychiaa sp., . . 

„ Portlocki, . 

Phyllolepii sp., 

Cbelyophonu Grifflthii, . 

IsoduB leptognathus, 

Psammosteus granolatus, 

„ Tennicularis, 



Yellow Sandstonb Gboup. 



Y.Sand. 
Proper. 



At. LL 



Ar. Sh. 



Carb. SL 



LxMESTOVB Gboup. 



Lower Calp.or Upper 
U. MidLLL ll 



THE FOLLOWING FOSSILS ARE DESCRIBED IN MY SYNOPSIS, 
THOUGH NOT CONTAINED IN THE CABINETS. 



Genera. 


Species. 


Genera. 


Species. 


Ortboceras 


Steinbaneri. 


Belleropbon 


Wenlockensis ? 


»» 


Bulcatolum. 


Eupbemus? 


globatas. 


Trigonooeras 


paradoxicam. 


11 


orbiculus. 


Goniatites 


Browni 


Conularia 


qnadrisulcata. 


» 


crenistria. 


Macrocbeilus 


sigroilineus. 




spbfsricuB. 


11 


tricinctus. 


91 


spiralis. 


Loxonema 


turrita. 


f» 


vittiger. 


Littorina 


pusilla. 


Clymenia 


plurisepta. 


Euompbalus 


bifrons. 


TemnocheiluA 


bistrialis. 


Plearotomaria 


clatbrata. 


Nautilas 


gomolobuB. 


»» 


Helicinoides. 
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Qenenu 


Spedet. 


Genera. 


*— 


Plenrotomaria 


I»vi8. 


SpiruSva 




Hiirchisonia 


sulcata. 


It 


oonvoliite. 


Sangoinolites 


liratas. 


It 


costata. 


Latraria 


elongata. 


II 


extanaa. 


PnllaBtra 


antiqua. 


II 


furcata. 


ft 


elegans. 


»» 


fiiaiformia.* 


ft 


paraUeU. 


»i 




Sedgwickia 


comigata. 


It 


palcheEa. 


Axinaa 


orbicolaria. 


tt 


tnnaienB. 


Nucola 


delta. 


Martinia 


meaoloba. 


ii 


Unearia. 


II 


protanaa. 


Modiola 


angasta. 


Brachytbyris 


S « 9 - - 

aammpatBnCtL 


)i 


Bcalaris. 


It 


lingoilera. 


Lanistes 


rngosas. 


Atrypa 


^sMmiiff p 


Inoceramos 


auriculatus. 


tt 


Bublobata. 


Posidonia 


complaData. 


tt 


Tirgoides. 


1) 


sp. 


Astacus? 


PhilUpsiL 


Meleagrina 


altemata. 


Griffithides 


granulifiBnis. 


»» 


echinata. 


It 


longicepa. 


Pterinea 


desquamata. 


If 


longispiniis. 


%i 


intermedia. 


PhiUipda 


Macovii. 


Avicula 


bicostata. 


Dithjnrocaris 


orbicularia. 


Lingola 


marginata. 


Daphnia 


primsBva. 


»» 


parallela. 


Bairdia 


gradlia. 


Anomia 


antiqua. 


Cythere 


amygdalina. 


Pecten 


cognatus. 


II 


sp. 


i» 


comptua. 


II 


spinigera 


tt 


exiguua. 


PaUBchinua 


spherictia. 


}} 


inoraatus. 


Echinocrinus 


Munsteiianiu ? 


tt 


leiotis. 


Platycrinua 


elongatus. 


If 


Meleagrinoides. 


Cyathocrinua 


conicua. 


tt 


orbiculatuB. 


Actinocrinus 


globosua. 


ProducU 


comoidea. 


tt 


levis. 


tf 


spinulosa. 


PhUlipsocrinus 


caryocrinoidea. 


tt 


Bubaculeata. 


Lithodendron 


coarctatam. 


Leptagonia 


depressa. 


Caunopora 


placenta. 


Leptsna 


gibberula.* 


Ceriopora 


distans. 


Orthis 


compressa? 


Ptylopora 


flustriformia. 


11 


orbicularis. 


Hemitrypa 


ocnlata. 



• Tn>« of sub-genna Foaella indndea S. blcarinata and & rtumiboidea 
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ARRANGEMENT OF THE FOREGOING FOSSILS UNDER THEIR 
RESPECTIVE LOCALITIES, POST-TOWNS, AND COUNTIEa 



COXTNTT AnTEIM. 



BALLTOASTLE, 

V icinity of. 
Pecten flabellulniiL 
Orthoceras cylindraceum. 
Cycloceras annulare. 
Bellerophon reticulatus. 
Euphemus TJrii. 
Nucula attennata. 



Producta Edelborgensis. 

„ Martini. 

„ scabricula. 

„ Scotica. 
Leptaena Hardrensis. 
Cyrtia semicircularis. 
Beticularia retioulattu 
Favosites tumida. 



County Abmagh. 



AEHAGH. 

Annahugh, 

Bellerophon apertus. 
,y hiulcus. 

Vicinity of, 
Bellerophon apertus. 
Macrocheilus parallelus. 
Naticopsis pUcistria, 
Elenchus subulatus. 
Sanguinolites tumidus. 
Producta elegans, 

„ sulcata. 
Cyrtia senilis. 
Martinia oblata. 

„ plebeia, 
Athyris expansa. 
Atrypa hastata. 
Actinocrinus triacontadactylus. 
Astr83a crenularis. 
Syringopora geniculata. 
Favosites capillaris. 

JDrummanheg. 
Cladodus mirabilis. 

JOXTBW. GEOL. SOC. DUB. — YOL. IX. 



Drummanmore, 



Bellerophon apertus. 
Producta punctata. 
SanguinoUtes sulcatus. 
Plants. 

Farmacaffy or Redbarn. 

Pecten caelatus. 
Psammodus porosus. 
Helodus 

„ turgidus. 
Chomatodus 
Cochliodus magnus. 
Cladodus. 
Petalodus leBvissimus. 

„ radicans (palatal tritor). 

„ sagittatus. 
Petalodus Jonesii. 

„ BublsBvis. 

„ transversus. 

Kilmore, 

Naticopsis elongata. 
Producta hemisphaerioa. 
Syringopora laxa. 
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Coinrnr Abillgh, eaniinued. 



New Boad. 

BeUorophon comu-arietis. 
Euompnalns rotondatos. 
Favosites septosus. 
Fecten flaxuosus. 



Cochliodns magnus. 
Fetalodos Fafltingsiap. 

,, ladicazis (palatal tritcnr). 

Ctenacanthus. 
Asteroptychius omatus. 
Onchus. 



Tulllfard. 


Jreeciioaus tranRyersua. 


Martinia plebeia. 


TTKAir. 


Lithostrotion striatum. 




Fecten ellipticiis. 


College JTalL 


T /\TTA.Tr A. ATT 


Naticopsis plicistria. 




Flatyschisma cirroides 


Ballf/gasBf/. 


Cladodus. 


Fhillipsia JonesiL 


MagJk. 


Lithodendron sociale. 


Helodus maTnTnillaris. 


Fenestella carinata. 


Cochliodus contortus. 


Fetalodus HastingsicB. 




County Cabiow. 


OLD LEIGHLIir. 


lUAeendoran. 


Vicinity of. 


Lithostrotion Btriatum. 


Lithodendron caBspitosum. 


Froduota aculeata. 


Favosites septosus. 


,, costellata. 


LEIOniJir-BBZDOB . 


„ punctata. 
,, quincuncialis. 


JBannaghagole. 


Lept©na Hardrensis. 


Froducta latissima. 


Orthis filiaria. 


Orthis filiaria. 


Spirifera minima. 


Reticularia reticulata. 


Brachythyris exarata. 


Brachythyris planicostata. 


„ planicostata. 


Lithostrotion striatum. 




Couimr Cavak. 


BALLTCONmELL. 


CAVAF. 


Vicinity of. 


Kilmare. 


Fecten granulosus. 




Lithodendron afOine. 


Fecten fallax. 


Stcanlinbar. 


Stcellan. 


Turbinolia fiingites. 

Naticopsis plicistna. 
Pulgmm or Swanhnlar. Ort.his papilionacea. 


Lithodendron sociale. 


Favosites spongites. 
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Cowsm Catak, ooniinuetL 



gnj.EflHAWDBA. 


STBADOKV. 




CountefMn. 


Temnoclieiliis porcatos. 


Euomphalas acutus. 


I^ucula cylindrica. 


Pecten elHpticus. 


Modiola concinxia. 


yy granulosus. 


Pecten MurchisonL 


Laragh. 
Producta spinosa. 


Producta mesoloba. 
,, quincnncialis. 


Orthis papilionacea. 


TIB0nfU. 


Echinocrinnfl TJrii. 


Chnheiffg. 


Polypora dendroides. 


Spirifera minima. 




COTTKTT ClABE. 


GLABB. 






TUIXA. 


Meeliek Chapsl 




Glauconome graadis. 


Moymor9. 


D&rryhiyan. 


Euomphalus tabulatus. 


Spirifera calcarata. 






CouuTY Cobb. 


BALLEA. 


OASTLEMABTTB. 


EilUngly. 


Castlerichard. 


Fenestella antiqua. 


Temnocheilus furcatus. 


BAITTBY. 


OABBIGALIKB. 


Blackball Head. 


Bhavihally. 


Fenestella antiqua. 


Spirifera grandffiya. 


Plants. 


Atrypa prisca. 




Orthis arachnoidea. 


OMrteenroe. 


,, tenuistriata. 


Fenestella antiqua. 


Spirifera inomata. 




Vicinity of. 


Spirifera disjuncta. 


Naticopsis dubia. 
Corbis cancellata. 




Producta ovalis. 




Orthis crenistria. 


Ballyheg. 


Spirifera gigantea. 
Martinia elBptica. 


Ifautilus cyclostomus. 



no 
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CoTJNTT CoEK, Continued. 



CHAELEYILLE. 



Orthoceras ovale. 
Discites matabilis. 

COBS. 

Bantyre, 
CaoullsBa arguta. 

Blachroch 
Discites discors. 
Modiola patula. 
Cyrtia simplex. 

Vicinity of. 
Plants. 

Cyrtoceras tuberculum. 
Goniatites discus. 

y, obtuBus. 

Discites planotergatus. 
Platyschisma zonites. 
Edmondia compressa. 
Cardiomorpha ventricosa. 
Inoceramus Iffiyissimus. 
Cyrtia dorsata. 
Martinia rhomboidalis. 
Atrypa anisodonta. 

Cove or Queenatown. 
Lozoceras incomitatum. 

Derrylief. 
Dolabra attenuata. 

Dunally. 
Orthis interlineata. 
Spirifera caloarata. 

Little Island, 
Orthoceras striatum. 
Lozoceras Breynii. 

y, laterale. 
Campyloceras unguis. 
Goniatites ovatus. 
Discites subsulcatus. 

., 8ulcatus» 



Temnocheilus coronatus. 

,, multicarinatus. 

Nautilus cyclostomus. 

fy dorsalis. 
Macrocbeilus rectilineus. 
Euomphalus acutus. 

yy pentangulatus. 

,, rotundatus. 

,, tabulatus. 

Pleurotomaria HainesiL 

,y lenticula. 

Acroculia vetusta. 
Psammobia decussata. 
Cardium orbiculare. 
Cardiomorpha oblonga. 
Pecten clathratus. 

,, deomatus. 

,y ellipticus. 

,, fallaz. 

„ granosus. 

„ intercostatus. 

„ planicostatus. 

„ Sedgwickii. 

yy semistriatus. 
Producta concinna. 

,, fimbriata. 

„ fragaria. 

,, hemisphaerica. 

yy mesoloba. 

„ quincuncialis. 

„ Scotica. 

,y setosa. 
Leptagonia plicatilis. 
Orthis connivens. 

yy resuspinata. 
Spirifera calcarata. 

„ choristites. 

„ diguncta. 

y, rotundata. 
Cyrtia cuspidata. 
Martinia glabra. 

„ obtusa. 

„ plebeia. 
Eeticularia imbricata. 

,, lineata. 

Athyris glabristria. 
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County Coek, continued. 



Actmoconchns paradoxus. 
Atrypa acmninata. 

„ cordiformis. 

,, platyloba. 

„ sacctthis. 

„ triangularis. 
Dythyrocaris tenuistriatus. 
Entomoconchus Scouleri. 
Amplexus Sowerbii. 
Turbinolia expansa. 

,y ^ingites. 

Glauconome gracilis. 
FenesteUa hemisphserica. 

f, MorrisiL 

„ plebeia. 
Hemitrypa Hibemica. 

Middleton. 

Orthoceras striatum. 
Temnocheilus biangulatus. 
Nautilus cyclostomus. 
Pleurorhynchus Hibemicus. 
Leptagonia analoga. 
y, multirugata. 

Rinnishiddy, 

Spirifera grandsBva. 
Cyrtianuda. 
Atrypa striatula. 
Cyathocrinus pinnatus. 

DONEBAILE. 

CastUcreagh, 

Orthoceras attenuatum. 
Gk)iiiatites Listen. 
Bellerophon hiulcus. 

Vicinity of. 

Orthoceras pyramidale. 
Lozoceras laterale. 
Oycloceras lineolatum 
Goniatites obtusus. 

Fortmlliam. 
Temnocheilus globatus. 



Streamhill. 

Loxoceras Breynii, 
Naticopsis Phillipsii. 

XTLDOBBEBY. 

Tankwdstotjon, 

Orthoceras cylindraceum. 
Goniatites truncatus. 
Temnocheilus multicarinatus. 
Bellerophon apertus. 
Loxonema sulculosa. 
Euomphalus calyx. 

,y pentangulatus. 

Pleurorhynchus Hibemicus. 
Pecten Murchisoni. 
Producta mesoloba. 

„ pustulosa. 

,, sulcata. 
Orthis crenistria. 
Spirifera rhomboidea. 

,, striata. 
Beticularia lineata. 
FenesteUa tenuifila. 

KILWOETH. 

Arraglin Bridge. 

Cypricardia alata. 
„ cyHndrica. 

„ oblonga. 

„ quadrata. 

ft sinuata. 

KINSALE. 

Old mad of, 
Goniatites striolatus. 
Posidonia lateralis. 
Avicula, sp. new. 

TOTJQHAL. 

WMting Bay, 

Orthis Bechei. 
Spirifera disjunota. 
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CoTTifTT Donegal. 



BALLIIfTRA. 

Oreaghs, 
Pecten granulosus. 
Producta pectinoides. 
Fenestella tenuifila. 
,, undulata. 

Lisnapaste, 

Orthoceras filiferum. 
Discites tetragonus. 
Euomphalus serpens. 
Pleurotomaria tomatilis. 
Fissurella elongata. 
Sanguinolites Iridinoides. 
Venus tenuistriata. 
Pullastra ovalis. 
Pleurorhynchus trigonalis. 
Cypricardia rhombea. 
Nucula birostrata. 

,, carinata. 

„ Phillipsii. 

„ rectangularis. 

,, unilateralis. 
BjSBoarca lanceolata. 
Modiola amygdalina. 

„ divisa. 
Meleagrina rigida. 
Pecten Hardingii. 

„ incrassatus. 

,, mundus. 

,, Murchisoni. 

„ semicircularis. 

„ serratus. 

„ Sowerbii. 

„ undulatus. 
Orbicula trigonalis. 
Producta antiquata. 

,, conciniia. 

y, hemispli8Brioa. 

,, longispina. 

,, margaritacea. 

yy membranacea. 

,, pustulosa. 

,y scabricula. 

,, setosa. 



Leptagonia analoga. 
Leptaena convoluta. 

,, Dalmaniana. 

„ HardrensiijK 

,y plicata. 

ff sericea. 

,, Bordida. 
Orthis circularis. 

,f granulosa. 

„ interlineata. 
Spinfera calcarata. 

,, clathrata. 

„ orispa. 

,, grandsBva. 

yy rhomboidea. 

„ TJrii, 
Cyrtia cuspidata. 

„ simplex. 
Martinia plebeia. ' 

y, strigocephaloides. 
Brachythyris duplicicosta. 
Athyris decussata. 

,, hispida. 

,, squamosa. 
Atrypa reniformis. 
Phillipsia Colei. 
Serpula scalaris. 
Cyathocrinus ellipticus, 

yy megastylus. 

,, pinnatus. 

Actinocrinus tenuistriatus. 
Turbinolia fongites, 
Pleurodictyum problematicum. 
Millepora gracilis. 

„ iuterporosa. 

„ rbombifera. 
Jania bacillaria. 
Glauconome pluma, 
Eenestella regularis. 
Eetepora undata. 

BALLTSHANNOK. 

Ardloughih 
Orthis crenistria. 
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CouinT Donegal, continued. 



Abheyhay or Ahheylands. 

Pleurorhynciis giganteus. 
Pecten cingendus. 
Producta concinna. 

,, longispina. 

„ pectinoides. 
Leptagonia analoga. 
Orthis filiaria. 

„ semicircularis. 
Spinfera gigantea. 

„ speciosa. 
Cyrtia lanmioBa. 
Athyris decussata. 
Atrypa pleurodon. 
Serpula parallela. 
Jania crassa. 

BUNDOKAN. 

BallinMUich. 

Sanguinolites angustatus. 

„ Iridinoides. 

„ plicatus. 

Lucina antiqna. 
Cypricardia subtruncata. 
IJucula cylindrica. 

„ Phillipsii. 
Ayicula squamosa, 
lima obliqua. 
Pecten depilis. 

,y elHpticus. 

yy granulosus. 

yy interstitialis. 

,, plicatus. 

„ polytriclius. 

,, ^Sowerbii. 

,, tabulatus. 
Producta corrugata. 

,, elegans. 

,, fimbnata. 

,, hemisphaerica. 

„ lobata. 

,, margaritacea. 

,, pectinoides. 

„ pugilis. 

,, Spotica. 



Producta setosa. 

,, spinosa. 

,, sulcata. 
LeptEigonia analoga. 
Leptsena convoluta. 

„ Hardrensis. 
Orthis crenistria. 

„ quadrata. 

„ radialis. 

„ resupinata. 

,, tenuistriata. 
Spirifera bisulcata. 

,, crispa. 

„ ostiolata. 

,, speciosa. 

„ XJrii. 
Cyrtia laminosa. 
Martinia glabra. 

„ plebeia. 
Reticularia imbricata. 
Brachythyris duplicicosta. 

„ exarata. 

,, integricosta. 

pinguis. 

,, planata. 

Atrypa fallax. 

yy hastata. 

,, sulcirostris. 
Seminula pentahedra. 
Griffithides obsoletus. 
Phillipsia gemmulifera. 
Cytbere gibbenda. 

„ scutulum. 
Serpula parallela. 
Echinocrinus XJrii, 
Taxocrinus polydactylus. 
Cyatbocrinus variabilis. 
Lithodendron sociale. 
Favosites ? spongites. 
Verticillopora abnormis. ? 
Millepora gracilis. 

„ oculata. 
Fenestella antiqua. 

,, nodulosa. 

,, polyporata. 

„ tenmfila. 

,, undulata. 
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County Donegal, continued. 
BUNBOBAN, conttnmd, 
Heniitrypa Hibemica. 



Pecten megalotis. 
Producta pugilis. 

,, setosa. 
Cyatiiocrinus variabilis. 
Fenestella multiporata. 

,, nodulosa. 

„ tenuifila. 

Hemitrypa Hibemica. 

Vicinity of. 
Orthoceras attenuatum. 
Loxoceras laterale. 
Cyrtoceras tuberculatum. 
Loxonema sulculosa. 
EuompbaluB pentangulatus. 
Patella sinuosa. 
XJngulina antiqua. 
Amphidesma subtruncatum. 
Pleurorbynchus minax. 
Dolabra rectangularis. 
Nucula cyHndrica. 
Byssoarca reticulata. 
Avicula flabellulum. 

yj laminosa. 
Pecten megalotis. 

, , plano-clathratu s. 

„ sclerotis. 

„ Sowerbii. 

,, variabilis. 
Orbicula nitida. 
Producta fimbriata. 

„ Idngispina. 

jy margaritacea. 

„ ovaHs. 

„ punctata. 

„ quincuncialis. 

„ scabricula. 

,, setosa. 

y, sulcata. 
Lepi^na crassistria. 

„ Hardrensis. 

,, sordida. 

„ volva. 



Orthis crenistria. 

yy papilionacea. 

„ parallela. 

y, resupinata. 
Spirifera attenuata. 

„ calcarata. 

„ gigantea. 

„ octoplicata. 

„ ostiolata. 

,, speciosa. 
Cyrtia distans. 

„ subconica. 
Eeticularia microgemma. 
Brachythyris integricosta. 

,, planata. 

Athyris fimbriata. 

„ glabristria. 
Serpula ? compressa. 

„ hexicarinata, 
EchjiLOcriiius glabrispina. 

„ UriL 

Cyathocriinus pinnatus. ? 
Actinocrinus tenuistriatus. 
Favosites ? megastoma. 
Glauconome bipinnata. 

„ pluma. 

Fenestella reticularis. / 

Finner. 

Euomphalus calyx. 

„ crotalostomus. 

Pleurorbynchus giganteus. 

,, minax. 

Byssoarca clathrata. 
Producta concinna. 

„ longispina. 

„ margaritacea. 

,, Martini. 

), setosa. 
LeptSBna crassistria. 

„ Hardensis. 
Orthis filiaria. 
Spirifera attenuata. 

„ gigantea. 
Cyrtia laminosa. 
Martinia plebeia. 
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ConiTT 

Busj>osLLS, amtinued, 
Brach jthyris conoentiiea. 
Athyris expansa. 
Serpula? parallela. 
FalsechinuB KonigiL 
Platycrinus expansua. 
>, laciniataia, 

CyathocrinuB elliptieaB. 
Favosites? tenuiBepta. 
Glauconome pluma. 
Psammodus porosus. 
Cochliodus magnus. 

DOVXOJlL. 

Vicinity of. 
Pleurotomaria oonica. 
Producta ovalis. 
Spirifera gigantea. 
AthTiis depressa. 

Doorin. 
Pleurotomaria canaliculata. 
Dolabra equilateralis. 
Pecten ellipticus. 
M rngfiilosafiL 
Producta caperata. 
Orthis granulosa. 
Spirifera specioea. 
Cyrtia cuspidata. 
Beticularia lineata. 
Athjrris depressa. 

Inv&r, 
Athyris planosulcata. 
Atrypa pugnus. 

Laghy. 
Athyris glabristria. 

Lough Est 

Athyris glabristria. 
Echinomaua XJnL 

Stridagh Point, 

Leptagonia analoga. 
Orthis radialis. 
Cyrtia laminosa. 

JOrBK. QEOL. SOC. DUB. — TOL. IX. 



DovMAi^ e<mtim$d. 

TitmyeokiU. 
Naticopsis spirata. 
Sanguinolites angnstatos. 
Cyrtia diaf^-pff, 
Syringopora geniculata. 

DUNHinjEXLT. 

Aigham Bridge. 
Plants. 

BaUyhodmndl. 

Cucullsea tenuistria. 
Leptaena multidentata. 
Martinia elliptica. 
Turbinolia fimgites. 

BruckleM Chapel. 



Plants. 



BrucJdese. 



Clymenia sagittalia. 
Discites tetragonus. 
Macrocheilus curvilineus. 

,, ovalis. 

Loxonema tumida. 
Euomphalus acutus. 

„ calyx. 

yy pentangulatus. 

,, serpens. 

f, tabiilatos. 

Pleurotomaria canaliculata. 
Elenchus antiquus. 
Acroculia sigmoidalis. 
Patella mucronata. 
Sanguinolites angustatus. 

„ discors. 

„ plicatos. 

Pullastra elliptica. 
Astarte gibbosa. 
Cyprina Egertoni. 
Pleurorhynchus minax. 
Cypricardia alata. 
Axinus deltoideus. 
Nucula clavata. 

,y gibbosa. 

,y PhilHpsiL 
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CoTTNTT Donegal, continued. 



DtTNKiKEELY, Continued. 

Crenella acutdrostris. 
Modiola lingualis. 
Pteronites angustatus. 
Avicula laminosa. 
Lima planicostattu 
Pecten ellipticus. 

„ interstitialis. 

„ macrotis. 

„ polytrichus. 

„ semicircularis, 

„ Sowerbii. 

„ Bpinulosus. 
Producta caperata. 

,, concinna. 

„ elegans. 

„ lobata. 

„ margaritacea. 

„ scabricula. 

,, setosa. 

ff spinosa. 

f, sulcata. 
Lepi^na Hardrensis. 

„ lata.? 

,, sordida. 
Orthis filiaria. 

,, granulosa. 

„ resupinata. 

„ semicircularis. 

,, sulcata. 
Spirifera attenuata. 

„ disjuncta. 

„ ostiolata. 

„ speciosa. 
Brachytliyris duplicicosta. 

„ planicostata. 

Athyris conoentrica. 

,, decussata. 
Atrypa fallax. 

,, hastata. 

„ juvenis. 

„ laticost& 

„ pleurodon. 

„ radialis. 

„ sulcirostris. 
Cyathocrinus variabilis. 



Actiuocriuus tenuistriatus. 
Turbinolopsis bina. ? 
Turbinolia fangites. 
Syringopora laxa. 
Manon cibrosum. ? 
Fenestella antiqua. 

,, flabellata. 

„ multiporata. 

„ tenuifila. 

„ undulata. 

Plants. 

Killaghtee, 

Bellerophon hiulcus. 
Inoceramus vetustus. 
Brachythyris duplicicosta. 

MacSwyne^s Bay, 
Stigmaria fdcoides (roots and por- 
tion of trunk). 
Sigillaria. 
Ferns, 

Rahan^s Bay, 
Euomphalus pentangulatus. 
Dolabra secunformis. 
Avicula angusta. 
Pecten fallax. 
Orbicula quadrata. 
Producta corrugata. 

„ sulcata. 
Orthis crenistria. 

yy latissima. 

„ papilionacea. 
Spirifera octoplicata. 

„ speciosa. 
Cyrtia distans. 
Palsechinus gigas. 

„ Konigii. 

EchjiLOcrinus Urii. 
Cyathocrinus macrocheirus. 
Actinocrinus tenuistriatus. 
Syringopora ramulosa. 

St, JohrCi Point, 
Discites sulcatus. 
Loxonema constricta. 
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County Donegal, continued. 



DTTNKiNEELYy Continued. 
Loxonema sulculosa. 
Euomphalus acutus. 
Pleurotomaria canaliculata. 
Pleurorhynchus giganteus. 
Producta latissima. 

,y pectinoides. 
pogilis. 
Leptaena multidentata. 
Orlhis arcnata. 

„ crenistria. 

„ latissima. 

,y papiHonacea. 

„ parallela. 



Orthis resupinata. 
Cyrtia cuspidata. 

,, simplex. 
Athyris decnssata. 

fj hispida. 
Echjiiocrinus XJrii. 
PlatycrinuB punctata. 
Litbodendron sezdecimale. 
Syringopora catenata. 

„ geniculata. 

„ ramulosa. 

Jania antiqua. 

,f crassa. 
Fayosites Gothlandica. 



County Down. 



COMBEB. 

Castle JSspie, 

Actinoceras giganteum. 

f, pyramidatum. 

Katicopsis elongata. 
Producta gigautea. 

f, laxispina. 

,, Scotica. 
Orthis cylindrica. 

HOLLYWOOD. 

Cultra. 
Kellia gregaria. 



Modiola MacadamL 
Cythere bituberculata. 

comuta. 

costata. 

elongata. 

inomata. 

trituberculata. 
Spirorbis intermedins. 
„ ompbalodes. 
Fern stem. 

Stembergia approzimata. 
Plants. 

Palffioniscus, sp. 
Holoptychius Fortlockii 
Ctenacanthus. 



County Dublin. 



BALB&IGGAN. 

Cowrthugh {Man-of-War). 

Posidonia BecberL 
,, similis. 
Leptaena papyracea. 

Fhmingstoto^, 
Pecten mundus. 



Salmon {Man-of- War). 

Avicula lunulata. 
Producta corrugata. 

,, laxispina. 

,, pectinoides. 
Leptagonia plicatilis. 
Spirifera trigonalis. 
Atrypa acuminata. 
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CousiY DxiBLisr, tmUinued, 
CLONTABF. PouUeodden. 



Plants. 



Vicinity of. 



HOWTH. 

Vicinity of, 

Goniatites Listen. 
Euomphalus acutus. 
Yenerupis cingulatos. 
Ayicula lamiiuMa. 

yt lunulata. 
Pecten arenosus. 

,y conceiLtriooHrtiiatiis. 

„ ellipticus. 

y, gibbosus. 

y, granosus. 

„ Sowerbii. 
Producta acnleata. 

,y antiqiiata. 

„ fragaria. 

yy lirata. 

,, margaritacea. 

yy rugata. 

>, spinosa. 
Orthis filiaria. 
Spirifera speciofia. 

„ Urii. 
Martinia obtusa. 
Athyris decussata. 
Atrypa lachryma. 

yy saccxdus. 

„ Bulcirostris. 

„ ventilabrum. 
Seminula pisum. 

„ rhomboidea. 
Phillipsia gemnmlifera. 

,y truncatula. 
Platycrinus rugosus. 
Payosites megastoma. 
Yincularia dichotoma. 
Penestella membranaoea. 

„ reticalaris. 

,, tenui^a. 

,, nndulata. 

Eetepora undata. 



Loxonema tumida* 
Sangninolites aagustatos. 
Pullastra bistriata. 
PleurorhynchuB aliformig. 

yy annatus. 

„ minaz. 

Pecten megalotis. 
Producta concimia. 

„ fragaiia. 

„ granulosa. 

,, longispina- 

„ pustulosa. 
rugata. 

,, scabricula. 

„ setosa. 
Leptaena volva. 
Orthis crenistria. 

,, filiaria. 

yy granulosa. 

„ interlineata. 

„ longisalcata. 

^ parallela. 

„ resupinata. 

,, semicircularis. 
Spirifera attenuata. 

,, disjuncta. 

,, rudis. 
Cyrtia distans. 

,, laminosa. 
Eeticularia microgemma. 
Athyris concentrica. 

,, decussata. 

„ fimbriata. 
Atrypa fallax. 

yy hastata. 
Phillipsia gemmulifera. 
Platycrinus interscapularis. 
Cyathocrinus ellipticus. 
Ehodocrinus yems. 
Turbinolia ftingites. 
Siphonophyllia cylindrica. 
Lithodendron sexdecimale. 
Syringopora bifurcata. 
Favosites megastoma. 

„ spongites. 
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Covim 
HowTH, continued, 

Favosites tenuisepta. 
Verticillopora abnormis. 
Millepora oculata. 

9, rhombifera. 

„ spicularis. 

Glauconome bipinnata. 

,, pluma. 

Ptylopora macropora. 

99 pluma. 
Fenestella nodulosa. 

y, spongites. 

„ tenuifila. 

„ undulata. 

Anomia antiqua. 
Cochliodus. 

MALAHIBE. 

Vicintty of, 
Orthoceras cylindraceum. 
EuomphaliLs sequaHs. 
„ rotundatus, 

), tabulatus. 

Acroculia triloba. 
PleurorhynchuB aliformis. 
ty fasifonnis. 

Pecten fallax. 
Producta caperata. 
„ concinna. 
,, longispina. 
„ pugilis. 
„ punctata. 
M quincuncialis. 
„ scabricula. 
„ setosa, 
,i Bpinosa. 
,, sulcata. 
Leptagonia analoga. 
Orthis crenistria. 

„ fOiaria. 
Spirifera attenuata. 
,, calcarata. 
„ crispa. 
yy disjuucta. 
,, ostiolata. 
„ rotundata. 
yy speciosa. 



Btjbldt, oofUinu0d, 

Cyrtia cuspidata. 
,y distans. 
yy laminosa. 
y, semicircularis. 
„ simplex. 
Martinia elliptica. 
Reticularia microgemma. 
Brachythyris dupUcicosta. 

„ pinguis. 

Athyris concentrica. 
,, decussate 
„ depressa. 
„ glabristria. 
Atrypa Sexistria. 
„ lachryma. 
,, pleurodon. 
„ proava. 
yy radialis. 
„ sacculus. 
„ ventilabrum. 
Echinocrinus Urii. 
Platycrinus gigas. 
Cyathocrinus inequidactylus. 
yy omatus. 

„ variabilis. 

Actinocrinus Gilbertsoni 
M pusillus. 

„ tiiacontadactylus. 

Amplexus Sowerbii. 
Turbinolia fimgites. 
Syringopora geniculata. 
„ ramulosa. 

Favosites megastoma. 
yy senalis. 
„ spongites. 
>, tumida. 
Stromatopora concentrica. 
Syringopora geniculata. 
Psammodus porosus. 
Verticillopora abnormis. 
Millepora interporosa. 
Ptylopora pluma. 
FenesteUa antiqua. 
y, carinata. 

,, formosa. 

„ tenuifila. 

,y undulata. 
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County Dublin, continued* 



OLDTOWN. 

Vicinity of. 
Turritella tenuistria. 

BUSH. 

Curkeen, 
Orthoceras cylindraceum. 
Bellerophon tenuifascia. 
Loxonema polygyra. 
Euomphalus sequalis. 
Platyschisma helicoides. 
Reticularia lineata. 
Stromatopora subtilis. 

Loughshinny. 
Posidonia Becheri. 

yy membranacea. 

yy lateralis. 
Plants. 

Vicinity of, 

Prodncta granulosa. 

„ hemisphaBiica. 
Leptagonia plicatilis. 
LeptsBna convoluta. 
Reticularia lineata. 
Brachythyris pinguis. 
Atrypa juvenis. 
Griffithides obsoletus. 
Orthoceras cinctum. 
Posidonia Becheri. 

„ costata. 

yy lateralis. 

,, membranacea. 

„ tuberculata. 
Pecten plicatus. 
Producta aculeata. 

,, concinna. 

„ membranacea. 

„ rugata. 
Atrypa semisulcata. 
Millepora oculata. 

SKEBBIES. 

Baldongan, 
Posidonia membranacea. 



Ballykea. 

Euomphalus acutus. 

yy aequalis. 

„ pentangulatus. 

Pleurorhynchus minax. 
Producta Edelburgensis. 

y, sulcata. 

Drumlattery. 
Macrocheilus rectilineus. 

Lane, 
Naticopsis PhilHpsii. 

Milverton. 

Pleurotomaria concentrica. 
Producta corrugata. 

„ pustulosa. 
Martinia oblata. 
Brachythyris planicostata. 
Athyris expansa. 

,y obtusa. 

St. BoolagNs. 

Meleagrina tesselata. 
Pecten granosus. 
Producta scabricula. 
Leptasna volva. 
Martinia phalaena. 
Brachythyris planata. 
Atrypa flexistria. 

„ pugnus. 
Serpulites membranaceus. 
Cyathocrinus megastylus. 

„ pinnatus. 

Millepora similis. 
Retepora prisca. 
Producta flexistria. 
Brachythyris pinguis. 

8W0BD8. 

Rathhale, 
Athyris concentrica. 
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County Fkbmanagh. 



BOA ISLAND. 

ArdshanktU. 

Axinns centralis. 
Dolabra orbicularis. 
Kodiola megaloba. 
Pteronites ventricosus. 

CHUBCHILL. 

Vicinity of, 

Spinfera minima. 
Athyris globularis. 

EDERNY. 

Drum, 
Euompbalus crotalostomus. 

Drumkeera/n. 
Producta Scotica. 

Vicinity of, 
Orthis papilionacea. 

ENNISKILLEN. 

Belmore Mountain. 

Cyathocrinus planus. 
Producta concinna. 
Turbinolia fangites. 
Favosites tumida. 
Glauconome pluma. 
Fenestella laxa. 

CarricJcreagh, 
Euomphalus crotalostomus. 

Carrowtremal. 

Meleagrina radiata. 
Pecten interstitialis. 
Orthis resupinata. 



Cornacarrow. 

Producta ahtiquata. 

if elegans. 

„ quincuncialis. 

yy scabricula. 
Leptagonia analoga. 
Orthis gibbera. 

,, resupinata. 
Spinfera attenuata. 

„ rotundata. 
Martinia glabra. 

„ oblata. 
Amplexus Sowerbii. 
Aulopora gigas. 

Derryvulhn, 

Platycrinus rugosus. 
Actinocrinus amphora. 

Knochninny, 

Meleagrina tessellata. 
Pecten arenosus. 

„ interstitialia 
Producta punctata. 

,, sulcata. 
Spinfera minima. 
Atrypa flexistria. 

„ sulcirostris. 
Pentremites Derbiensis. 
Hemitrypa Hibemica. 

Lough Erne. 

Turbinolia fangites. 

Ring, 

Discites sulcatus. 
Euomphalus pentangulatus. 
Pleurotomaria concentrica. 
Sanguinolites arcuatus. 
Leptagonia analoga. 
Spirifera attenuata. 
Keticularia imbricata. 
Naticopsis canaliculata. 
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CouNTT FsBMAiTAaH, omttnued. 



KSSH. 

Loxonema sulcatnla. 
Inoceramus pemoides. 

VieiniUf of, 
Producta latissima. 

Drumewrr^n. 
Avicula Vemeuiilii. 

River Banaghy Drumcurrm. 

Sedgwickia attenuata. 
Psecilodus, sp. 
Sphenopteris linearis. 



Drwngowna. 

Plenrotomaria altavittata. 

Tullanagmg^. 
Producta tortilis. 

TEMPO. 

Leamy Moneyhwn River. 

Murchisonia Larcomi 
Cypricardia socialis. 
Lingula squamifDrmis. 



GOET. 

Creggcmore. 

Producta prselonga. 

y, setosa. 
Orthis arcuata. 

„ cremstria. 
Spinfera crispa. 

,, inomata. 
Atrypa fallax. 



COTTNTY GaLWAT. 

Atrypa juvenis. 

„ pleurodon. 

„ radialis. 
Platycrinus contractus. 
Millepora oculata. 

„ similis. 

POETTTMBTA. 

Vicinity of. 
Goniatites Listen. 



County Keeey. 



KILLAENEY. 



Bricheen Bridge. 

Pecten arachnoideus. 
Plants. 

CASTLE ISLAND. 

Vicinity of 
Pleurorhynchus Hibemicus. 

Currens, 

Producta caperata. 
Leptagonia analoga. 



Leptagonia nodulosa. 
Orthis comata. 

„ crenistria. 

,, interHneata. 

,y tenuistriata. 
Spinfera megaloba. 
Cyrtia cuspidata. 

,y distans. 
Athyris decussata. 
Atrypa fallax. 
PhiUipsia truncatula. 
Cyathocrinus geometricus. 

,, variabilis. 

Turbinolopsis bina. 



oumrs-^fOiiiL as9 uons^ logalttiss. 
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CouyTT EssBY» cmtmued. 



CASTLE ISLAND, catUtnued. 
Vicinity of^ 

Turbinolopsis paaoiradialis. 

yy pluriradialis. 

Fenestella antiqua. 

y, formosa. 

„ reticularis. 



T&AXEB* 

CaatUogflry. 
Spirifera inomata. 

BallymaeelUgoU, 
Siphonaria EoninckL 

New Canal. 
Patella scutiformis. 



County Kildake. 



CLANS. 

Millicent. 



Orthoceras pyramidale. 
Loxoceras Breynii 

„ latecrale. 
Poterioceras filsiforme. 

,, yentricosum, 

Actinoceras giganteum. 
Qoniatites ^asciculatus. 

y, latus. 

„ Listen. 

„ obtusus. 
Discites costellatus. 

,y discors. 

„ latidorsatus. 

„ subsulcatos. 
Temnocheilus biangulatus. 

y, carimfBruB. 

„ costalis. 

„ multicariiiatus. 

„ sulcifems. 

Nautilus dorsalis. 
Bellerophon Isevis. 

„ obsoletus. 

„ tenuifascia. 

Macrocheilus acutus. 

„ curvilineus. 

„ imbricatus. 

Loxonema constricta. 

,y sulculosa. 
Turritella megaspira. 
NaticopsiB elongata. 

„ Phillipsii. 

Euomphalas acutus. 

JOTJKN. OEOL, SOO. DX7B. — ^YOL. IX. 



Euomphalus calyx. 

„ neglectus. 

„ pentangulatus. 

Platyschisma helicoides. 
Pleurotomaria decussata. 

,y ^osa. 

„ Griffithii. 

,, multicarinata. 

Trochella prisca. 
Acroculia carinata. 

,, vetusta. 
PateUa sinuosa. 
Umbrella laevigata. 
Sanguinolites arcuatus. 

yy tumidus. 

Lutraria prisca. 
Cyprina Egertoni 
Cardiomorpba axiniformis. 

„ corrugata. 

,y oblonga. 

Pleurorhynchus Hibemicus. 

yy Tninfti^ 

Leptodomus senilis. 
Venerupis obsoletus. 

,, scalaris. 

Amphidesma subtruncatum. 
Byssoarca obtusa. 

,, reticulata. 
Lithodomus dactyloides. 
Mytilus Flemingi. 
Inoceramus orbicularis. 

„ pemoides. 

Pteronites latus. 
Avicula laevigata, 

,, laminosa. 
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County 

CLANE, conttntced, 

Avicula lunulata. 

ff recta. 
Lima laBvigata. 
Pecten arenosus. 

„ concentrico-striatus. 
„ dissimilis. 
„ ellipticus. 
„ elongatus. 
„ fallax. 
M filatus. 
„ Forbesii 
„ granosus. 
„ hiana 
„ Sowerbii. 
Crania vesiculosa. 
Producta antiquata. 
„ flexistria. 
,, granulosa. 
99 intermedia. 
99 laciniata. 
„ margaritacea. 
„ mesoloba. 
99 pectinoides. 
» producta. 
9 9 rugata. 
>» setosa. 
Leptasna ? 
„ serrata. 
», volva. 
Orthis crenistria. 
„ divaiicata. 
„ papilionacea. 
„ resupinata. 
„ tuberculata. 
Spirifera attenuata. 
99 bisulcata. 
» decemcostata. 
„ ornithorhyncha. 
99 princeps, 
99 rotundata. 
Cyrtia cuspidata. 
99 distans. 
9 9 linguifera. 
Martinia elliptica. 
99 glabra. 



KiLDAEE, continued. 

Martinia plebeia. 
Brachythyris piuguis. 
Athyiis glabristria. 
Actinoconchus paradoxus. 
Atrypa bifera. 
„ cordiformis. 
„ ferita. 
,, hastata. 
„ pugnus. 
„ reniformis. 
,, sacculus. 
Seminula pentabedra. 
Griffitbides globiceps. 
Phillipsia discors. 
» gemmulifera. 
„ quadriserialis. 
Eutomoconcbus Scouleri. 
Palaecbinus ellipticus. 
Peteriocrinus impressus. 
Ebodocrinus abnormis. 
Actinocrinus polydactylus. 

99 triacontadactylus. 

Amplexus Sowerbii. 
Vincularia dichotoma. 
Penestella crassa. 

» membranacea, 

Retepora undata. 
Cocbliodus gracilis. 

MAYNOOTH. 

Paget Priory, 
Goniatites Gibsoni. 

EATHANGAN. 

Boston. 
Producta concinna, 

EATBTCOOLE. 

Ardclough. 
Ortboceras ovale. 
Loxoceras laterale. 
Temnocbeilus cariniferus. 

9 9 multicarinatus. 

» sulciferus. 
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County Eildabe, continued. 
&ATHCOOLE, continued. 



Bellerophon apertus. 
„ hiulcus. 

Naticopsis Phillipsii. 
EuomphaliLS pentangulatos. 
Pleurotomaria GriffithiL 
Producta antiquata. 



Producta fragaria. 

,, pectinoides. 
Orthis papilionacea. 
Spirifera rhomboidea. 

„ rotundata. 
Atrypa pugnus. 
Platycrinus rugosus. 
Actinocrinus triacontadactyluB. 



County Leitbim. 



CLOONE. 

Brumconnt/, 
Lepidodendron new. 

ENNISEILLEK. 

JBlack Lion, 

Orthoceras attenuatum. 

„ cylindraceum. 

Campyloceras arcuatum. 
Goniatites excavatus. 

,, striolatus. 

Discites sulcatus. 
Nautilus cyclostomus. 
Turritella suturalis. 
Naticopsis spirata. 
Murchisonia quadricarinata. 
Lutararia prisca. 
Cypricardia cuneata. 
Area caneeUata. 
Cucullsea arguta. 
Byssoarea eostellata. 

„ reticulata. 

Inoceramus vetustus. 
Meleagrina quadrata. 

„ radiata. 

Pteronites semisulcatus. 
Lima Isevigata. • 
Pecten asperulus. 

,, gibbosus. 

„ interstitialis. 

fy JonesiL 

„ megalotis. 
Producta concinna. 



Producta corrugata. 

„ granulosa. 

,f laxispina. 

,, mesoloba. 

„ pectinoides. 

,y pustulosa. 

„ rugata. 

„ setosa. 

,, spinosa. 

„ sulcata. 
Leptagonia analoga. 
Orthis crenistria. 
Spirifera attenuata. 

,, bisulcata. 

,, minima. 

„ rhomboidea. 
Cyrtia Hnguifera. 
Martinia plebeia. 
Eeticularia imbricate 
Athyris fimbriata. 
Actinoconchus paradoxus. 
Atrypa hastata. 

„ pleurodon. 

„ pugnus. 

„ sacculus. 

,, ventilabrum. 
Seminula rhomboidea. 
Entomoconchus Scouleri. 
Pentremites florealis. 
Amplexus tortuosus. 
Pavosites spongites. 
Vincularia dichotomau 
Glauconome bipinnata. 

„ pluma. 

y, pulcherrima. 
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CGWTt LsrsKtu, wntinued. 



EKKisKiLLEir, cofUtnued. 

Fenestella crassa. 

,f ejuncida. 

y, laxa. 

„ nodulosa. 

„ polyporata. 

„ quadradecimalifi. 

„ tenuifila. 

„ undulata. 

„ varicosa. 

Hemitrypa Hibemica. 
Polypora marginata. 

„ papiUata. 

,, verucosa. 



Plants. 



DEUMOD (mOHUL). 

BleennMUeto, 

MANOBHAHILTON. 

Vicinity of, 

Acrocnlia vetusta. 
Avicula gibbosa. 
Producta acxileata. 

„ elegans. 

ff laxispina. 
Leptagonia plicatilis. 
Spirifera gigantea. 

„ Bpeciosa. 
Ecluiiocrmus Urii 
Pentremites Derbi^sis. 

„ ellipticus. 

Actinocriiius oonstrictus. 

„ costus. 

„ triacontadactylus. 

Tragos semicircolare. 
Birinus Bucklandi. 
Sanguinolites curtus. 

„ Iridinoides. 

Byssoarca semicostata. 
Pteronites sulcatus. 
Lima semisulcata. 
Pecten megalotis. 

,, segregatus. 



Producta antiquata. 
y, granulosa. 
pugiHs. 
Orthis arcuata. 
Spirifera Urii. 
Athyris decnssata. 
Atrypa ventilabrum. 
Serpulites carbonarius. 
Siphonophyllia cylindrica. 
Lithodendron af&ne. 
Plustra palmata. 

MOHILL. 

JDrumod. 
Pleurorhynchus nodulosus. 

Fearnaght Lough River, 
Malleus orbicularis. 

Tulilgoran. 

Naticopsis neritoides. 
Producta concinna. 

yy latissima. 

„ quincuncialis. 
Spirifera gigantea. 
Martinia obtusa. 

Mohilly Vicinity of, 

Avicula cycloptera. 
Pecten plicatus. 

,, quinquelineatus. 

„ scalaris. 

„ Sowerbii. 
Producta corrugata. 

y, margantacea. 
pugilis. 

,, quincuncialis. 

„ scabricula. 

,y setosa. 

„ sulcata. 
LepteBua Hardrensis. 
Orthis parallela. 
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CoiJKTT Leitbim, continued. 



xoHiLL, continued, 

Spirifera gigantea. 

„ ostiolata. 
C3rrtia semicircnlariB. 
Beticularia imbricata. 

„ microgemma. 

Brachythyris integricosta. 



Athyris glabristria. 
,, squamosa. 
Atrypa laticosta. 
Cyathocrinus megastylus. 
Favosites tenuisepta. 
Millepora interporosa. 
Vincularia pardlela. 
Retepora undata. 



KILMALLOCK. 

OkdcienEUL 

Loxonema impendens. 
Euomphalus angois. 

Vidnity tp/". 
Loxoceras distans. 



CoTJTfTT LtMEEICK. 

Goniatites sphseroidalis. 
Tenmocheilus pinguis. 
Acroculia triloba. 
Sanguinolites oontoitos. 
Mactra incrassata. 
Cyprina EgertonL 
Ichthyorachis Newenhami. 
Fenestella flabellata. 



County Londondeket. 



DEAPEESTOWN. 

CulUon. 

Loxonema potygyra. 
Venus centralis. 
Cypricardia concinna. 

„ minima. 

Sedgwickia bullata. 

„ globosa. 

Pecten simplex. 
Monotis eequalis. 
Cythere oblonga. 

„ pusilla. 

Droma/rd. 
Macrocheilus fimbriatus. 
Murchisonia elongata. 
Axinus nuculoides. 
19'ucula stilla. 
Cythere arcuata. 

„ impressa. 
Plant& 
Fern stem, new. 

Mormed. 
Falseoniscus, sp. 



Moyheshnd, 

Palseoniscus, sp. 
Amblypterus, sp. 
Gyracanthus, sp. ? 

„ new. 

„ tuberculatus. 

Holoptychius Portlocki 
Phyllolepis? 
Plants. 

MAOHEEA. 

Balt^wre, 

Amblypterus, sp. 
Holoptychius Portlockii. 

Fdllagloon. 

Fem stems. 
Holoptychius Portlockii. 

MAGHEEAFELT. 

Slievegallion, 

Spirifera bisnlcata. 
Turbinolia ftingites. 
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County Longfokd. 



BALLYMAHON. 

Mullawomia. 

Goniatites striolatus. 
Pecten plicatus. 
Producta aculeata. 
„ fimbriata. 
Eeticularia imbricata. 
Actmoconchus paradoxus. 
Amplexus tortuosus." 

Shrule. 
Cycloceras laBvigatum. 

Ttrlecken, 

Loxoceras laterals. 
Temnocheilus biangulatus. 

,, carimferus. 

„ crenatus. 

„ nmlticarinatus. 

Bellerophoa tangentialis. 
Loxonema tumida. 
Turritella tenuistria. 
Euomphalus pentangulatus. 

„ tabulatus. 

Brachythyris pinguis. 

DETJMLISH. 



Orthoceras attenuatum. 
Nucula oblonga. 
Ctenacanthus. 
Oracanthus Milleri. 
Holoptychius Portlocki. 
Plants. 

GEANABD, 

Vicinity of. 

Temnocheilus biangulatus. 
Euomphalus catillus. 

yy tabulatus. 

Producta quincuncialis. 



Orthis papilionacea. 
Spirifera bisulcata. 
y, calcarata. 
Cyrtia linguifera. 
Atrypa sacculos. 
Bairdia curtus. 
Gorgonia Zic-Zac. 

LANESBOBOITGH. 

Rathcline, 

Orthoceras cylindraceum. 
Producta quincuncialis. 

,, setosa. 
Leptagonia plicatilis. 
Spirifera bisulcata. 
Cyrtia linguifersu 
Martinia oblata. 

„ obtusa. 
Brachythyris exarata. 

„ pinguis. 

Athyris glabristria. 

„ pugnus. 
Lithodendron irregulare. 
Lithostrotion striatum. 

LONGFOBD. 

Carrickhoy, 
Pleurorhynchus inflatus. 

Kilcommock. 

Nautilus dorsalis. 
Naticopsis Phillipsii. 
Fenestella membranacea. 

Vicinity of. 

Temnocheilus multicarinatus. 
Orthis crenistria. 

SHBUXE. 

Tirlecken, 

Temnocheilus crenatus. 
Euomphalus tabulatus. 



gbifpith — fossil aud loning localities. 
County Louth. 
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CABLIKGFOBD. 

Vicinity of. 

Bellerophon apertus. 

y, costatus. 

,, tangentialis. 

Siphonophyllia cylindrica. 



DUNBALK. 



Knockagh. 
Actinoconchus paradoxus. 



County Mayo. 



BALLYCA8TLE. 

. BallingUn. 

Euomphalus elongatus. 
Modiola subparallela. 
Lima concinna. 
Atrypa angnlaris. 
Helodus mammillaris. 

JBunatrahir Bay. 

Sanguinolites plicatos. 
Ferns. 

Carrowcor. 

Stigmaria ficoides. 
Sigillaria. 
Lepidodendron. 
Producta hemispheerica. 
Atiypa Gregaria. 

Doonadoha. 

Orthoceras laterale. 
Bellerophon apertus. 
Murchisoma elongata. 
Loxonema constricta. 
Euomphalus acutus. 

,y pentangulatus. 

Producta hemispheerica. 
Orthis crenistria. 
Spirifera attenuata. 
Palffichinus elegans. 
Turbinolia fungites. 
Favosites megastbma. 
Fenestella antiqua. 
Psammodus porosus. 
Gladodus mirabilis. 



Kilbride. 



Orthoceras attenuatum. 
Temnocheilus tuberculatus. 
Sanguinolites sulcatus. 
Pinna mutica. 
Pecten interstitialis. 
Producta aculeata. 
„ fimbriata. 
Orthis parallela. 
Spirifera calcarata. 
Athyris globularis. 
Atrypa gregaria. 
Griffithides obsoletus. 
Phillipsia ColeL 
Turbinolia fungites. 
Fenestella undulata. 

BANOOB. 

Larganmore, 

Cypricardia tumida. 
AiMTn ifl axiniformis. 

„ carbonarius, 
Nucula leiorhynchus. 
Pecten duplicicosta. 
Atrypa indentata. 

„ Virgo. 
Cythere Hibbertii 

,, subrecta. 
Astrsea pentagona. 

KILLALA. 

CrosspatrieL 

Goniatites intercostalis. 
Discites sulcatus. 
Pullastra crassistria. 
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KiLLALA, eontinued. 



Victnity of. 
Turbo spirata. 
Sanguinolites tricostatos. 
Mactra ovata. 

Kilcummin, Killala Bay, 
Macrocheilus canaliculatus. 
Atrypa compta. 
Lacuna antiqua. 
Ferns and Fucoides. 

Killogunra, 
Avicula informis. 
Pecten concavus. 

Killyhrane, 
Stromatopora concentrica. 
Fenestella plebeia. 



Counrnr Mayo, eontinued, 

Mullaghfarry. 
Discite? sulcatus. 



DBT7MC0KDRA. 

Ardagh. 

Bellerophon aped»B. 

,f tangentialis. 

9, tenuifaficia. 

Euomphalus acutus. 

„ pileopsideus. 

M rotundatus. 

Leptodomus senilis. 
Inoceramus vetustus. 
Avicula laminosa. 
Lima altemata. 

„ prisca. 
Pecten ovatus. 

„ semistriatus. 
Producta Edelburgensis. 

„ fimbriata. 

„ laxispina. 

„ M^ini 

fj mesokba. 

it pustulosa. 

„ striata. 

yy sublsBvis. 

n sulcate. 



Townplffts, 

Anatina attenuata. 

„ deltoidea. 
Cypricardia modiolaris. 
Pecten conoideus. 

„ depilis. 

„ pera. 

LACKAN BAY. 

Kileummin, 

Sanguinolites transvertsnis. 
Axinus carbonarius. 
Helodus planus. 



CoiTNTY Meath. 



Leptagonia plicatilis. 
Orthis crenistria. 

„ radialis. 
Spirifera rhomboidea. 

„ trigonalis. 
Martinia elliptica. 

„ oblata. 

„ plebeia. 
Reticularia imbricata. 

„ reticulata. 

Brachytbyris duplicicosta. 

„ integricosta. 

Athyris expansa. 

yy globularis. 

yy squanLosa. 

,, excayata. 

„ pugnus. 

„ sacculus. 

,, ventilabrum. 
Ecbinocrinus vetustus. 
Turbinolia fungites. 

Ballyhoe Lake, 
Producta hemispheBrica. 



OBIFHTH — ^FOSSIL AKD ICnOKG LOCiXITDBS. 
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CoTJNTT Mx^TH, cowUnued. 

DiTLXBi:. Orthis papilionaoea. 

Spirifera attenuata. 

yi ciispa. 

,y octopUcata. 

„ trigonalis. 
Martmia oblata. 
Atrypa pleurodon. 

„ Bnlcirostris. 
Actinoctinus triacontadactylua. 
Lithodendron affine. 
Favosites spongites. 



MiMaghfifu 
Eaomphalos rotundatos. 
Froducta Maitmi. 
Spirifeia striata. 

yy trigonalis. 
Martinia decora. 

„ oblata. 

,, plebeia. 

ly symmetrica* 
Brackjthyris daplicicosta. 



Atrypa bif era. 
„ pagmis. 

XOTKALTT. 

Horath. 

Bellerophon apertus. 
Turritdla tenuistria. 
Naticopsis spirata. 
Euomphalus catillns. 
Cyprina EgertonL 
Pleurorhyncbns aliformis. 
Spirifera ostiolata. 
Tiirritella suturalis. 

KATAK. 

WalterBtown. 
Posidonia membranacea. 

KOBBEB. 

BaiUitrie. 
Euomphalus marginatus. 
Pleurorhynchus giganteus. 
Cypricardia cuneata. 

Oregg. 
Loxoceras laterale. 
Gk)niatites mutabilis. 

,» obtusus. 
Euphemus TJriL 
GucullBea tenuistria. 
Pecten Murcbisoni. 
Producta Edelburgensis. 

yi maxima. 

,1 pectinoides. 

,9 sulcata 

JOXTBir. GJBOL. BOC. DITB. — ^TOI. II- 



CruUetovon* 
Posidoiiia Becheri. 

EcAhgUlm, 

Orthoceras attenuatnm. 

,, cinctum. 

„ ovale. 

Cucall£3a tenuistria. 
Producta Martini. 

,y pectinoides. 

yy sulcata. 
Lepiagonia analoga. 
Spirifera rbomboidea. 
Athyris planosulcata. 

SHBEEK. 

Walter%tmon, 
Atrjrpa semisulcata. 

SLAKE. 

Vicinity of. 
Cyrtia semicircularis. 

TBIX. 

Laracor. 

Temnocheilus biangulatus. 
Macrocbeilus acutus. 
Turritella tenuistria- 
Producta mesoloba, 
Seminula pisum. 
Cytbere inflata. 
Gorgonia Lonsdaleiana, 
Glauoonome pluma. 
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ViOXnKTY MOKAeHAir. 



OABBIGKXACBOflS. 

Climiurk. 

Pleurorhynchua trigonalis. 
Spiiifera ostiolata. 

MuUylMBty. 
Pleurorhynchus giganteus. 

EMTYALE. 

EiUyreany Upper, 
Goniatites intercostalis. 

TonyBhanderry, 
Peoten flexuosus. 



MOVAeHAK. 

Ihmd<magK 

Prodncta h^tdspluerica. 
,, Scotica. 

Vieimtiy of. 

Spirifera ostiolata. 
IWucta Scotica. 
Orthis Kellii. 

Leek. 

Cardimn orbiculare. 

MullagU%9B, 
Producta Scotica. 



Queen's County. 

mabtboeouoh. 

Cloghran. 

Spirifera attenuata. 



BALLINA8L0E. 



Moore. 



Cardiomorpha oblonga. 
Producta muricata. 
Spirifera attenuata. 
Athyris squamosa. 
Amplexus Sowerbii. 

BOTLS. 

Vicinity of. 

Producta concinna. 

„ spiuosa. 
Spirifera rotundata. 
Athyris fimbriata. 
Favosites parasitica. 

Cleen. 
Turbinolia Aingites. 
Favosites tenuisepta. 



County Roscommon. 

Drumdoe. 

Producta scabricula. 
Athyris expansa. 
„ sulcirostris. 

Grangemore. 

Producta spinosa. 
Orthis filiana. 
Favosites spongites. 

Lisardrea. 

Producta Martini. 
Leptaena Hardrensis. 
Orthis filiaria. 

Termon, 
Beticularia striatella. 
Leptsena hardrensis. 
Orthis papilionacea. 
Turbinolia fimgites. 
Favosites megastoma. 



eBimcs—- voefliL avd immro locilhhb. 
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CoxTNTT BoecoMiioir, eanitnued. 



CAJlBICX-Oir-8HAinrOK. 

Stttukin. 

Producta elegans. 

„ granulosa. 
Leptagonia analoga. 
Favosites spongites. 

OASILKSBAGH. 

Bellerophon apertns. 
NaticopsiB elongata. 
Producta corrogata. 

„ gigantea. 

„ scabriculs. 
Orthis papilionacea. 
Atrypa acuminata. 
Xiithodendron affine. 

EBADTTB* 

Cartronaglogh, 

Producta latisedma. 
„ sulcata. 



Brachythyris pinguis. 
Oriffitibides obsoletus. 

Roscoiorov. 

RathmayU House. 

Loxonema eonstricta. 
Euomphalus crotalostomus. 
Cyrtia linguifera. 
Eeticularia imbricata. 
Atrypa hastata. 

Vicinity of. 
Lithodendron Bocialc. 

Strokestotcn. 
EuomphaluB cristatus. 

TX7L6E. 

Toherory. 

Loxonema brevis. 
Acroculia canaliculata. 



SABXT. 

BailymsMy, 
Astarte quadrata. 

Bunowna. 

Pinna flexicostata. 
Cythere orbicularis. 
Astreea irregularis. 

Carrowmahly. 
Taxocrinus polydactylus. 

SLIGO. 

Camly, 
Atrypa sulcirostris. 



County Slioo. 

templeboy ob tobsbcuebt. 

Carroumacrori/. 

Pandora clavata. 
Scdgwickia gigantea. 
Mytilus comptus. 

IOB2BOT7BBY. 

Magheramore. 

Astrsea aranea. 
Lithodendron pauciradialis. 
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COTTKTY TiPPEBlET. 


CLOGHIEIf. 


KENAGH. 


Newcastle, 


Vicinity of. 


Froducta Martini. 


GoniatiteB BphaeroidaliB. 


Cyrtia cuspidata. 






POBTUMNA. 


KNocKioprr. 


Carriyahoriy. 


Vicinity of. 


Loxoceras laterale. 


Cyathocriuus yaiiabilis. 


Turritella suturalis. 


Turbinolopsis Celtica. 


Euompbalus pentangolattu. 




CoTJNxr Tteone. 


AUGHEIL 




Fymore Todd. 


Ayhnayloyh. 


Turritella temuBtria. 


Modiola MacadamL 


Atrypa radialis. 


Dithyrocaris Colei. 




„ Scouleri. 


AUGHNACLOT. 


Cythere excavata. 


Lismore, 


Spirorbis globosus. 
„ minutoa. 


FaTositeB megastoma ? 


Ballymaean. 


BAILTGAWLET. 


Spirorbis globosus. 


Aunaghilla. 


MuUayhtinny. 


OrthisKellii 


Groniatites reticulatis. 


FasglassagJu 
Teredo? antiqua. 


Euomphalus quadratus. 


Sanguinolites undatus. 
Axinus axiniformis. 


Knoohonny, 


„ obliquus. 


Pecten Knockonniensis. 


„ obovatuB. 




Dolabra gregaria. 


CASTLEDEEG. 


Nucula longirostris. 




OOOKSTOWW. 


OrtluB crenistria. 


Clare. 


Soraghy. 


Pleurotomaria concentrica. 


Producta Scotica. 
Orthis papilionacea. 


Acroculia angustata 
Athyris glabristria. 


Siphonophyllia cylindrica. 


Donayhrisk. 


Lithodendron csespitosum. 


Platyschisma Jamesii. 


FavositeB megastoma? 


Producta aurita. 
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CoTJirrY Ttboke, continued. 
Kildrm, Vicinity of. 



AtiTpa triplex. 
Phillipsia mucronata. 
Sabella antiqua. 

Cookstoum, 

Discites trochlea. 
Bellerophon costatus. 
Euphemus UriL 
Tnrritella sutoralis. 
Naticopsis plicistria. 
Euomphalus rotundatus. 
Platyschisma helicoides. 
Pleurotomaria carinata. 
Patella mucronata. 
DentaHum inomatum. 
Sangainolites sulcatus. 
Donax primigenius. 
Nucula rectajigularis. 
Piima flabeUiformis. 
Pecten coelatus. 
Producta aurita. 

,, conciima. 

,, el^ans. 

y^ fimbriata. 

f, MartiiiL 

J, Scotica. 

,y setosa. 
Gyrtia cuspidata. 

,, senilis. 
Martinia plebeia. 
Atrypa isorhyncha. 

„ laticHva. 

,f radialis. 

„ Virgo. 
Phillipsia EelliL 
Astrsea crennlaris. 
lithodendron csespitosum. 
Lithostrotion striatum. 
Yerticillopora dubia. 
Cochliodus. 

DETTHaTJIN. 

^ ArdaaUagh. 
Syphonophyllia cylindrica. 



Turritella acicula. 
Sanguinolites Iridinoides. 
Pullastra elliptica 
Nucula attenuata. 

„ brevirostris. 
Orthis papilionacea. 

DrufMcraw. 

Loxoceras laterale. 
Goniatites striatus. 
Discites oxystomus. 
Bellerophon apertus. 
Producta conciima. 
Athyris triloba. 
Syringopora geniculata. 

Lackagh, 

Bellerophon apertus. 
Loxonema pulcherrima. 
Euomphalus tabulatus. 
Patella scutiformis. 
Sanguinolites angustatus. 

yy plicatus. 

Cypricardia rhombea. 
Nucula gibbosa. 
Producta hemisphaBrica. 

y, lobata. 

,, Martini. 

,, punctata. 
Athyris planosulcata. 
Siphonophyllia cylindrica. 
lithodendron a&ie. 
FavositeB tenuisepta. 
Janiacrassa. 
Qlauconome pluma. 



Bellerophon comu-arietis. 



Favosites megastoma. 
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Couirrr 



Solenopsis minor. 

Eillymeal. 

Sanguinolites radiatus. 
Byssoarca obtusa. 
Pteronites semisulcatus. 
Lima altemata. 

„ decussata. 
Fecten eDqualis. 

„ caacellatulus. 

„ concentrico-striatus. 

„ ellipticus. 

„ grauosus. 

„ intercostatos. 

y, tripartitus. 
Producta conciima. 

„ gigantea 

„ latisEoma. 

„ Martini. 
Brachythyris planicostata. 
Phillipsia cselata. 
Syringopora laxa. 
Eavosites tumida. 
Vincularia megastoma. 

„ parallela. 

„ raricosta. 

Glauconome gracilis. 

„ pluma. 

Fenestella formosa. 

„ fiutex. 

„ multiporata. 

Polypora marginata. 

,, papillata. 

Mulfiahunch, 
Euomphalus tabulatus. 



Tybonk, eontinued. 

Eoughan. 
Sangoinolites Iridinoides. 
Gn&thides calcaratus. 

jfi V jsMHiETOWir, 

Vidnity of. 

Naticopeds plicistria. 
Atrypa fallax. 

Rahwran. 

Avicnla ThomsonL 
Pecten bellis. 

f, consimilis. 

„ irregularis. 
Leptaena perlata, 
Orthis caduca. 
Atrypa nana (with Pecten consi- 

milis). 
Orbiculites antiquns. 

USBELLAW. 

Killyeloghy. 

Phragmoceras flexistria. 
Sanguinolites costellatos. 
Pecten micropterus. 
Echinocrinus triserialis. 

OMAOH. 

Dromore, 
Producta Scotica. 

STEWABTSTOWN. 

Tumph^r, 
AstrsDa crenularis. 



ABDltOBE. 

Ardoe, 

Leptaena plicata. 
Spirifera aperturata. 
Atrypa fedlax. 



Actinocrinus tenuistriatus. 



COUNTT WaTEEFOED. 

Cwrragh, 

Orthis arachnoidea. 

,, parallela. 
Cyrtia cuspidata. 
Athyris decussata. 



Atrypa striatula. 
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CouNTr Watbkpokd, continued. 



A&DMOKE, continued, 

Cyathocrinus geoxnetxicus. 
Favosites fibrosa. 

CLONHEL. 

Eilnamack, 

Leptagonia nodulosa. 
Spirifera crispa. 

,, disjimcta. 
Cyrtia distans. 
Atrypa fallaz. 
Fenestella tennifila. 

DUNOABVAN. 

Ballinaeowrty. 

Orthoceras cylindraceuin, 

„ OTale. 

Loxoceras laterale. 
Goniatites micronotus. 
Temnocheilus biangulatiis. 
Naticopsis PhillipsiL 
Cyrtia distans. 
Glauconome antiqua. 

„ crassa, 

Ret^ora prisca, 

,, iiiidata. 
Goniatites Gibsoni. 

„ striolatus. 

Plenrorhynchus aliformis. 
Pecten arachnoideus. 
Producta aculeata. 

„ caperata. 

„ interrupts. 

„ membranacea. 

„ rugata. 

„ sulcata. 
Leptagonia rugosa. 
Leptsena convoluta. 

,, sericea. 
Orthis arcuata. 

y, granulosa. 

yj interlineata. 

yy longisulcata. 



Spirifera attenuata. 

,, bisulcata. 

„ octoplicata. 

yy rhomboidea. 

,, rudis. 
Cyrtia laminosa. 
Martinia phalcena. 
Brachythyris integricosta. 

„ oyalis. 

„ pinguis. 

Athyris concentrica. 

„ glabristria. 
Atrjrpa desquamata. 

„ hastata. 

,, insperata. 

,, stnatula. 
Calymene granulata. 
Adelocrinus histrix. 
Platycrinus granulatus. 

„ interscapularis. 

,, similis. 

,, tuberculatus. 

Taxocrinus macrodactylus. 
Cyathocrinus elliptious. 

„ geometricus. 

,, pinnatus. 

„ variabilis. 

Actinocrinus polydactylus. 

„ triacontadactylus. 

Amplexus nodulosus. 

„ Sowerbii. 

Turbinolopsis Celtica. 

„ pauciradialis. 

Manon cibrosum ? 
Pleurodictyum problematicuin 'i 
Verticillopora abnormis ? 
Millepora gracilis. 
Gorgonia assimilis. 
Glauconome bipinnata. 

,, pluma. 

Fenestella oculata. 

Ballyduff. 

Goniatites excavatus. 
„ ListerL 
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County Watbrfobd, continued. 



DUNGABVAN, Continued, 
Ballyduff, continued. 

Goniatites obtosuB* 

yy ovatus. 

Tenmocheilus pinguis. 

,y sulciferus* 

Bellerophon apertus. 
Naticopsis Phillipsii. 
Plenrorhynchus minax. 
Area fimbriata. 
Pecten dissunilis. 

„ ellipticus. 

y, fallax. 

ff gibbosus. 

yy plicatus. 

„ Sowerbii 
Calceola sandalina. 
Producta laciniata. 

„ lirata. 

yy pectmoides. 

„ rugata. 
Leptsena Hardrensis. 
Orthis divaricata. 

y, longisulcata. 
Cyrtia cuspidata. 
Brachythyris ovalis. 
Cythere mflata. 
Ajnplexus tortnosus. 
Stromatopora polymorpha. 

Vicinity of. 
Tenmocheilus tuberculatus. 

Clonea. 

Euomphalus serpens. 
Pecten transversus. 
Producta caperata. 

„ £r£^aria. 

„ preelonga. 
Leptagonia analoga. 
Leptsena plicata. 
Orthis filiaria. 

,, granulosa. 

„ paraUela. 

„ seniicircularis. 
Spirifera aperturata. 



Spirifera attenuata. 

,y disjuncta. 

,y ostiolata. 

,, rotundata. 
Cyrtia nuda. 
Martinia decora. 

„ glabra. 

yy phalsena. 
Athyris decussata. 

„ globularis. 
Atrypa desquamata. 

yy insperata. 

yy oblonga? 

,, striatula. 
Calymene lasvis. 

y, Latreillii. 
Echmocrinus glabnspina. 
Taxocrinus macrodactylus. 
Cyathocrinus pinnatos ? 

yy yariabilia 

Actmocrinus tenuistriatos. 

,, tesselatos. 

Amplexus nodulosus. 

„ Sowerbii 

y, tortuosus. 

Turbinolopsis Celtica, 
Manon cribrosum ? 
Pleurodictyum problematicum. 
Favosites fibrosa. 
Verticillopora abnormis. 
MiUepora gracilis. 
Eenestella laxa. 



Plants. 



Plants. 



TALLOW. 

Ccmphire. 
Janeville. 



Tallowhridge. 
Sphenopteris Hibemica. 
Lepidodendron Griffithii. 
Cyclostigma, Stigmaria, &c. 

Vale of the Bride. 
Plants. 
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COXTNTT WkXPOED. 



FETHABD. 

Hook Head. 

Acroculia triloba. 

„ tubifer. 

„ vetusta. 
Pleurorhynchus aliformis. 
Pecten MLax. 
Froducta caperata. 

y, cormgata. 

„ pugilis. 

yf pustulosa. 

., quincuncialis. 

,y setosa. 
Leptagonia nodulosa. 
LeptsBiia convoluta. 

y, Hardrensis. 
Oiihis crenistria. 

y, interlineata. 

„ parallela. 
Spinfera attenuata. 

„ bisulcata. 

,, calcarata. 

„ gigantea. 

y, ostiolata. 

,y rhomboidea. 

„ speciosa. 
Cyrtia cnspidata. 

y, distans. 

,, laminosa. 

yy mesogonia. 

„ semicircularis. 

„ simplex. 
Martinia plebeia. 
Eeticularia imbricata. 

„ microgemma. 

Brachythyris pinguis. 



Athyris concentrica. 

,, decussata. 

yy depressa. 

„ squamosa. 
Atrypa fallax. 

,, hastata. 
Phillipsia tnmcatula. 
Spirorbis caperatus. 
Spiroglyphus marginatus. 
Palsechinus elegans. 

,, _ gigas. 
Echinocrinus elegans. 

,y glabrispina. 

„ vetustus. 

Platycrinus laciniatus. 

,, IsBvis. 

y, omatus. 

„ triacontadactylus. 

Poteriocrinus gracilis. 
Cyathocriniis tuberculatus. 
Atocrinus Milleri. 
Amplexus Sowerbii. 

„ tortuosus. 

Turbinolia fimgites. 
Siphonophyllia cylindoca. 
Lithodendron sexdecimale. 
Aulopora campanulata. 
Astreopora antiqua. 
DictyophyUia antiqua. 
Pavosites polymorpha. 
Berenicea megastoma. 
Ptylopora pluma. 
Polypora dendroides. 
Acroculia tubifer. 
Athyris squamosa. 
Psammodus porosus. 
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Catalogue of the seyebal Localities nr Iseland whebe Mines ob 
Metallifeeous Indications have hithebto been discotebed^ ar- 
EANOED IN Counties, accoeding to theie respective Post Towns. 

Note. — The localities with an asterisk prefixed are situate in Igneous or Lower Se- 
dimentary Rocks ; the remainder occur for the most part in Limestone, liines now sr 
formerly worked are printed in Italics, but no opinion as to the relative or actual pro- 
ductiveness of any is intended to be offered ; subdenominations of Mineral districts are 
grouped for convenience between brackets ; when Mines have been recognized by other 
designations, these latter are added in parentheses. The numbers attached to the loca- 
lities refer to the Ordnance Sheets which contain them. Several authorities and expla- 
natory remarks are interspersed. Collieries are omitted, the Coal-fields being described 
in Sir Richard Griffith's Reports, and marked on his Geological Map of Ireland, from 
which the follovring localities were originally compiled, many years ago, for the use of 
the General Survey and Valuation of Ireland. 

Though Metallic Lodes have not been discovered in the Counties of Carlow, Lcmdon- 
derry, and Westmeath, it is not improbable that such may occur. 



Post Towns. 


Localities and Counties. 


No. of Old- 
nance Sheet 


Balltcastlb, .... 
Cabrickfbbous, . . . 
Larnb, 

Bbllbek, 

Drumnahoney MineSy . 

Crossmaglen, .... 
Ready, 

MiDDLETOWN, .... 

Newry, 

Newtownhamilton, . 

POINTZPASS, .... 


ANTRIM. 

Coal-field (Ballynagard, Torglass, Toma- 
roan, &c.). Clay- ironstone, and Hematite, 

Duncrue, thick beds of Rocksalt, also Gyp- 
sum on Coast from Belfast, Northward, . 
*Dundressan, Iron,t 

ARMAGH. 

("CarHckgaUogly, Lead, — Griffith, MSS., 

< Mines of Ireland, 1821, 

[* Drumnahoney y Lead, 

*Dorsy, Lead, — discovered by Joseph Back- 
house, of London, Esq., ....;. 

•Tullvard. Lead 


5&9 

62 
41 

25 
25 

28 
30 
81 
20 
19 

19 

19 
15 
22 

22 

26 

18, &c 


•Tullydonnell, Copper, 

•Aughnagurgan, Lead, 

•CZay, Lead and Manganese, . . . . . 

*Doohat or Crossreagh^ Lead,— communi- 
cated by William Conn, Esq., . . . . 

*Drummeland(Derrynoo8e),—'lAad, worked 
by the late Lord Famham many years 


**&") 

* Tamlaght, Lead, 

♦Drumbanagher (Church Glen), Lead, 
*Kilmonaghan (JerreU or Tuscan Fata), 


* Ballintemple^ Lead, — communicated by 
Joseph Backhouse, Esq., 

*Banymorej Lead, — exact position not as- 
certained • 





t When the word Iron occurs alone, Magnetic, Specular, or other Ores (proper), of Iron are those 
intended i thus distingaishing them from the Clay-ironstone, a regular rock fonnatioQ. 
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Post Towns. 


LocaUties and ConntieB. 


NcofOrd- 
nance Sheet. 




CAVAN. 




Gayan, 


♦Faraham Demesne, Copper, 


20 


GOOTEHILL, .... 


* Comanumey ( Wheal Btrrowes), Lead, . 


22 


Sheboock, 


*Soath East of, Lead, 


29, &c. 


SWAHLINBAB, .... 


CuUcagh District, Clay-ironstone,— Grif- 






fith's Coal Reports, 


6 




CLARK 




Balltyaohan, . . . 


Cappagh, Copper, Argentiferous Lead, and 






Manganese, ......... 


6 
20 


Feakle, 


♦Corrakyle, Copper, 




♦Glendree, Lead, , . 


19 &27 




♦Leaghort, Copper,— communicated by R. 




Purdy Allen, Esq., Sec to the Minmg 


20 




Company of Ireland, .... 


42 


Newbiarket-on-Feegus, 


Carrownakilly, Argentiferous Lead, . . 


34 


QUIN, 


BaUyhickey, Argentiferous Lead, and Cop- 






per, with Zinc, 


84 


CoitUtown Mines, . . 


Castletown, Lead, 

Moyriesk, Argentiferous Lead, .... 
Monanoe ( Kilbreckan), Argentiferous Lead, 


34 
34 




and Antimony,— Kilbreckanite, . . . 


84 


ROADFORD, 


Crumlin, Argentiferous Lead, .... 


4 




Doolin, Argentiferous Lead, .... 


8 


STXMTT.KBRIDGE, . . . 


Rathlaheen South, Lead and Sulphur Ore, 






— communicated by R. W.Townsend, Esq. 


51 


TOMGRANET, .... 


*Ballyhurly, Lead, Griffith's MSS., Mines of 






Ireland, 


29 


TULLA, 


Ballyvergin, Lead, Copper and Sulphur Ore, 




— communicatedby R. W.TownsendjEsq., 
Knockaphreagaun {Crow Hill), Argenti- 


26 








ferous Lead, ......... 


34 


Milltown, Silver and Lead,— worked by the 




Bullion Mining Company, 


85 




CORK. 




Ballydehob, .... 


'*Ballyeummisk, Copper, — see Griffith's 






Report on Audley Mines, 


140 




* Cappaghglass {Cappagh), Copper, . . 


140 


Audley Mines, . . . 


< *Foilnamuck, Copper, 

* Horse Island, CJopper, Traces of Lead oc- 


140 




cur in the Gossans of all these mines, . 


149 




*Bossbrin, Copper, 


140 




■♦Pa//y<fe&o6, Copper, worked by South Cork 






Mining Company, 


140 


Ballydekoh Mines, . . 


*Boleagh, Copper, 


140 
140 




♦JTt/co*, Copper, 


140 




* Skeaghanore, Copper, 


140 




*Derreennalomane, Copper, 


131 



142 
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PortTowM. 


Localities and Coontlea. 


NaofOrd- 
nance Sheet 




CORK, continued. 






♦Kilkflleen, Copper and Lead, .... 


140 


Roaringwater Mines, . 


^Laheratonvally, Copper and Lead, . . 


140 




^Leighdoon, Copper, 


140 


Bantrt, 


♦ Carravilleen, Copper, 


129 




♦ Clashadoo (Four- Mile- Water), Copper, . 


180 




*Derreengreanagh, Copper and Sulphate of 






Barytes,— communicated by R. W. Town- 






send, Esq., 


118 




*Glanalin, Copper, 


129 




* Gortavallig, Copper, 


188 


Hollyhill Mines, . . 


' * Gortacloona, Lead, 

:*£bWyAt//, Copper, 


118 
118 




*KiUeen, Copper, 


129 




* Killoveenoge, Argentiferous Lead, . . . 


117 






117 


Cabbigtohill, . . . 


Vicinity of, Lead with Zinc,— Mr. Court- 






ney's Estate, 


75 &76 


Castletown-Beab- 


r*^WtAtM, Copper,-.Griffith,MSS., . . . 


114 


HAYBN, 


* Cahermeelehoe, Copper, 


127 


Bearhaven Mines, . . 


^Caminches, Copper, 

*Cloan, Copper, 


114 
114 




*Cbom, Copper, 


114 




//jTcaZo^e, Copper, 


114 & 127 




*KUkinnikin, West, Lead, 


127 




*Killaconenagh, traces of Lead and Copper 






in several places, 


115,128, &e. 


Castlbtownsend, . . 


*Cooscroneen, Copper,— communicated by 






R. W. Townsend, Esq., 


142 




Rabbit Island (Squince), Antimony, Cop- 






per, and Lead, 


142 


Glonakilty, .... 


*Duneen, Lead, Copper, and Sulphate of 




COBK, 


Barytes,— worked chiefly for Barytes at 
present, 


144 
68 


♦Rathpeacon, Copper (traces of Malachite), 


Cbookhavkn, . . . 


*Altar, Copper, 


148 
147 




♦Ballydivlin, Copper, 




♦Ballyrisode, Copper, — communicated by 






R. W. Townsend, Esq., 


147 




*Balteen, Copper, 


147 




*Carrigacat(J)hwode), Copper and Aurife- 






rous Gossan, 


147 




r *Boulysallagh{ WestCarhery), Copper, Silver, 






and Lead, 


147 
147 




*Callaros, Copper, 




*Cloghane (Mizen Head), Copper, . . . 


146 




* Crookhaven, Copper, — worked by Crook- 




Crookhaven Mines, . 


5 haven Mining Company, 


147 




*^t76arry, Copper, 


147 




*Mallavoge (Brown Head), Copper,— pro- 






perty of Lord Charles Clmton, M. P., . 


152 




* Spanish Cove (Kilmoe), Copper and Argen- 






tiferous Lead. 


147 
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PostTowna. 



DUNMANWAT, ' 



Lackue Minea^ . 



Glenoabiff, . . . 

MiLLSTBBET, . . . 
NOHAVAL, . . . . 

Bingabella MineSy . 
B068OABBEBT, 



Qlandore Minesy 



Skibbiebbbn, 
Skuix, . . . 



Coosheen Mines^ 



Ballybofbt, . 

BaLLTSHANNON) 



BUKDOBAir, 

Gabndonaoh, . 



DUHFANAOHT, 



Localities and Counties. 



CORK, continued. 



*Lackavauny Copper, 

♦Toormore, Copper, 

^Demesne, Mnndic, 

*Derreeu8, Copper, — communicated by R. 

W. Townsend, Esq., 

*Coom (Lackue Wood), Copper, — property 

of John D*Arcy Evans, Esq 

* Inchanadreeny Copper, — communicated by 

Fitz-Lionel Fleming, Esq., 

*Esk Mountain^ Copper, 

* Vicinity of. Copper, 

I *Minaney Lead, 

[ *Ringabellay Argentiferous Lead, . . . . 
'*Jgh€Uuhrid, Manganese and Copper, — 

Griffith, MSS., 

*Derry, Copper, , . . . . 

*Dromy Copper, 

^KeamorCy Copper, 

*KiIfinnan, Copper, 

J^Rourygleny Manganese and Iron, . . . . 
*Gortagrenane, Copper, — communicated by 

R. W. Townsend, Esq., 

*Little Island, Copper and Sulphate of Ba- 

rytes, 

^BaumiehaUy Copper, 

*Caetlepointy Copper, 

'*CastleiMlandy Coppery 

* Cooaheeny Copper and Iron, 

. ^Gortnamonoy Copper, 

*Long lalandy Copper, 

*Skully Copper, 

*Leamcon, Copper, — communicated by R. 

W. Townsend, Esq., 

*Mountgabriel, Copper, 



No. of Ord- 
nance Map. 



DONEGAL. 

* Welchtowny Lead and Iron, 

Abbey Island, Argentiferous Lead with 

Zinc, and Copper, 

AbbeylandSy Argentiferous Lead with Zinc, 

and Copper, 

Bally magrortyy Lead, 

Finnery Argentiferous Lead with Zinc, and 

Copper, 

TonregeCy Lead, 

Vicinity of^ Lead and Copper, .... 

*Carrowmore or Glentogher, Argentiferous 

Lead with Zinc, and Sulphur Ore, . 

*Clonca, Copper, 

*ArdSy Lead, 



147 
148 
107 & 108 

107 

107 

107 
90 
89 
99 
99 

142 
143 
142 
142 
148 
148 

148 

148 
151 
148 
149 
189 & 144 
140 
148 
148 

148 
189 



68 

107 

107 
108 

107 
107 
106 

20 
4, 5,&c 
16&26 
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Post Towns. 



Glenties, 



KiLLYBEOS, 

Lbttebkenny, 
Naban, . . . 

Annalonq, . . 
Abdolass, . . 

Bbtansford, . 

Cbawfordsbubn, 
Dbomaba, . . 

Dromobe, . . 

DUNDBUM, . . 

HiLLSBOBOUOH, 
KlLKBEL, . 

KiLLOUOH, . . 



Killyleagh, . 
Newtown ABDs, 



Stranoford, . 



Localities and Counties. 



DONEGAL, continued, 

*Keeldrum Upper^ Lead, 

^Marfagh, Lead, Copper, Sulphur Ore, and 
Iron, 

*Drumnaeros8j Lead, 

*Fintown {Loughnambraddan\ Lead, — pro- 
perty of James Hamilton, Esq. ; see Gi^- 
secke's Report to the Ro3ral Dublin So- 
ciety, . • 

*Gweebara Rivor, Lead, 

*Kilrean, Lead, 

* Mullaniiboyle^ Lead, — formerly worked by 

Sir Albert Gon3mgham ; abandoned from 
influx of Owenea River,— Griffith, MSS., 
Mines of Ireland, 

^Scraig's Mountain, Lead with Zinc, and Sul- 
phur Ore, 

*Malinheg^ Argentiferous Lead, and Manga- 
nese, — worked by Mr. Willans, . . . 

*Eighterros8 (Caatlegrove)^ Lead, .... 

*Iniskeel, Coast of, Lead and Copper, . . . 

DOWN. 
*Glasdrumman, Copper and Lead, .... 

*Ardtole, Lead, 

*Guns Island, Lead, Copper, and Sulphate of 

Bar3rtes, 

*Fofanny, Lead,— Griffith, MSS., Mines of 

Ireland, 

*Ballyleidy, Lead, . , , 

*Slieve Croob District (Begny, Gransha, Le- 

ganany. Money bane, &&), Iron, . . . 
♦Vicinity of. Lead and Manganese, . . . 
*Monei/laney Lead, 

* Water esk^ Lead,— communicated by Joseph 

Backhouse, Esq., 

*Camreagh, Iron, 

*Leitrim (Leitrim Hill), Lead, — communi- 
cated by Dr. Saundersou, 

*Moume Mountains^ Copper and Lead, , . 

♦Ballydargan, Lead, 

*Kill(mghy Lead, 

*Rathmullan^ Lead, 

*Saint John's Point, Copper and Sulphur Ore, 

* Corporation, Lead, 

*Whitespot» {Conlig\ Lead, — ^worked by 

Newtownards Mining Company; see Pro- 
fessor Haughton's Paper on Gangue, 
** Joum. Geol. Soc. Dub.," 

* Tullyratty^ Copper and Argentiferous Lead, 

—Griffith, MSS., 



No. of Ord- 
nance M^. 



33 

15 

74 



66 
65, &C. 

74 



74 

66&67 

89 

53&54 

64, &c. 



53 
45 

39 

48 
1 
28,29,35, 

and 36 
21, &C. 
43 

43 
14 

55 
52, &c 
44 
45 
45 
45 
31 



6 
31 



GEIFFITH— FOSSIL AND MUTING LOCALITIES. 



145 



Poet Towna. 



Clontarf Minesj , 



Golden Ball, . . 
BdUycorw Mines, 



HOWTH, . . . 
Howth Mines, 

KiNQSTOWK, . . 

Rush, .... 



Bellbek, 



Ardbahan, 
Clifden, . 



LoeoUties and Cotrnttea 



DUBLIN. 



Ashtown, Lead, 

Castleknock, Lead, 

Cloghran, Lead, 

Clontarf^ Lead with Zinc, — first shaft sunk 
1809, Griffith, MSS., Mines of Ireland, . 

Killester, Lead, 

Crumlin, Lead, 

Dolphinsham^ Lead with Zinc,—- aban- 
doned from influx of water ; Griffith MSS., 

Kellystown, Lead, 

Kilmainham, Lead, 

Phoenix Park, Lead, 

*BallycoruSj Mount Peru, Argentiferous 
Lead with Zinc, and Native Silver, . . 
* Rathmichael, Lead, — worked by the Di- 
rectors of the Mining Company of Ire- 
land, 

*Shankill, Lead, 

'* Howth, Lead, 

[ Sutton, Manganese, 

*Dalket/y Lead with Zinc, and Tin, — Grif- 
fith, MSS., 

*MountMapas(Killiney Hill), Le&d, . . 

*Seapoint, Copper, 

*Lambay Island, Copper, 

Loughshinny, Copper, Griffith's Mining 
Report of Province of Leinster, . . . 

FERMANAGH. 

Rossbeg (Castle Caldwell), Copper and 
Iron, — communicated by George C. 
Mahon, Esq., property of J. C. Bloom- 
field, Esq., 



No. of Ord- 
nance Sheet 



GALWAT. 

BallymaquifT, Argentiferous Lead, — pro- 
perty of F. M. S. Taylor, Esq:, .... 
Muggaunagh, Lead and Copper, . . . 

Parkatleva, Lead, 

*Ardbear, Copper, 

*Boolard, Copper, 

*Cloon, Copper, 

*Derrylea, Lead, — worked by Messrs. Gibbs, 
Baxter, and Reynolds; property of S. 

Jones, Esq., 

*Doon, Copper, 



14&18 
17 
14 

19 
19 
22 

18 

13&17 

18 

18 



26 



26 
26 
16 
15 

23 

23 

23 

9 



113&114 

103 

103 

35 

22 

22 



36 
22 
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Post Towns. 


Localities and Counties. 


No. of Ord- 
nance Sheet 




GALWAY, eotUinued, 






*Dooneen, Copper, — Report by P. J. Foley, 






Esq., M.E. for Connemara Mining Co., . 


22 




*Fakeeragh, Copper, 


35 




*High Island, Copper, 


21 










aun, Cashleen, &c.), Iron and Copper, 






—Estate of Archdeacon Wilberforce; 






see Dr. Apjohn's Paper, Joum. G. S. D., 


9&23 


Galway, 


*Carrowroe South, Lead, 

*Derrynea {CasTda Bay), Lead,— Griffith's 


90 




Lectures on the Mines of Ireland, . . 


79 




♦Docks 0^ Mundic, 


94 




*Inveran, Lead,— Griffith's Lectures before 






R. Dub. Soc., Mines of Ireland, . . . 


91 




*Kilroe West, Lead, 


. 92 




*Lenaboy (Salthill), Lead, — communicated 






by John L. Worrall, Esq., C. E., . . . 


94 




♦Spiddle, Lead, 


92 


KlNVARBA, 


Caherglassaun, Argentiferous Lead, — 




MOTOULLKN, .... 


worked by Connemara Mining Company, 


122 


Wormhole (Gortmore), Lead, .... 


68 


Oranmorb, 

OUOHTERARD, .... 


Binmlle West, Lead with Zinc, and Sulphur 
Ore, 


94 


* Bally gaily. Sulphur Ore, —formerly worked 




by Mr. Nimmo, 


40 




( *Canrawer, West,'L^di, 


64 




\ Cregg, Lead, — communicated by G. F. 






( O'Fflahertie, Esq., 


64 




( * Claremount, Lead, 


64 


Claremount Mines, . 


{ * Glengowla East and West, Lead with Zinc, 


64 




( Tonweeroe, Lead, 


64 




C*Barratleva, Copper,— property of, and 






worked by, Henry Hodgson, Esq., . . 


39 




*Curraghduff Middle (Glan), Copper and 




Curraghduff Mines, . 


^ Sulphur Ore, — property of W. Downes 






Griffith. Esq * . . 


89 




*Derroura, Copper, — property of, and 






^ worked by, Henry Hodgson, Esq., . . 


39 




*Dooghta, Mundic, — communicate by Sir 






Richard O'Donnell, Bart 


26 




*Dooro», Copper and Sulphur Ore, . . 


39 




*Drumsnauv (^Doon), Copper, Manganese, 






Iron and Lead, 


39 




* Griggins, Argentiferous Lead, .... 


25 




♦Leenaun, Lead & Copper,— Griffith, MSS., 


12 




f Ardvama, Lead, 


54 


Zemon/ield Mines, . 


J Lemonjield, Silver and Lead,— worked by 
1 G. F. O'Fflahertie, Esq., 


64 




L Portacarron, Lead, 


54 


ROUNDSTONB, .... 


*Vicmity of, Lead, 


50 
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Post Towns. 


Localities and Connties. 


No. of Ord- 
nance Sheet 




KERRY. 




Ardfebt, . . . . ^ . 


Vicinity of, Lead, 


20 &21 


Castleisland 


Clogher, Silver, Lead, and Copper, — 
worked by the Royal Hibernian Mining 






Company, 


30 


Castlsmaine, .... 


Armagh {East), Argentiferous, Lead with 
Zinc, — discovered in 1789, on the God- 






frey Estate, 


47 




*Meanus, Lead and Copper,— Resident Di- 






rector, John Giles, Esq., 


47 


Causeway, 


* Ballinglanna, Lead, 

*Coast West of Cashen River, Lead and 


9 




Copper,— Griffith, MSS., 


9, &c 




Lixnaw, Vicinity of, Lead, 


15 & 16 


DuNQum, 


♦Vicinity of, Copper, 


62 


Kenmabe, 


Ardtully (Cloontoo), Copper, — worked by 
Kenmare and West of Ireland Mining 






Comnanv. . 


93 




( Caher West {Shanagarry), Argentiferous 




Lamdowne Minesj . . 


Lead, and Copper, 


93 




Killowen, Lead, 


93 




Public Garden of, Lead, — observed by 






Rev. Professor Haughton, F. T. C. D., . 


93 




West of. Copper, 


93, &c. 


ElLLABKET, 


Cahemanej Argentiferous Lead, — Report 






by M. Raspe in 1761, Griffith, MSS., . 


66 




Muckrossy Copper, Cobalt, and Sulphur 






Ore, — Cobalt discovered by M. Raspe in 






1794, ; 


74 
66 


i2oM/«Zand; Copper, and Lead with Zinc, . 


Sneem, 


( *Behaghane, Copper, 

\*C?arro«pA, Copper, 


106 


Oarriffcrohane Mines ^ . 


106 




*Staigue, Copper,— Griffith, MSS., Mines 




Tralbe, 


of Ireland, 


99 
29 


Ballybeggan, Lead and Copper, . . . 




Ballymullen, Lead and Copper, , . . 


29 




Lissooleen, Silver, Lead, and Copper, 


30 




Oak Park, Lead,— Griffith, MSS., . . 


29 




KILDARE. 




Celbridgb, 


Ardclogh, Lead, 

Wheatfield Upper (^Church Mine), Lead 
with Zinc,— Griffith's Mining Report, 


16 




1828, 


16 


Edbndbbby, 


Freagh, Lead, 


3 


Newbbidob, .... 


*Punchersgrange, Copper, — Griffith, MSS., 


17 
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Post Towns. 



Castlecoubr, . . 



Inistiooe, 



Ktlmacow, . 

KjNOCKTOPnER, 
T^OMASTOWN^ . 



Edbnderrt, .... 

KiNNITTY, ..... 

Dbumkeeran, . . . 
luboanboy, .... 

TJwigspark Mines^ . 
MOHILL, 

ASKBATON, 

DOON, 

OoiA, 

Newcastle, .... 
Bathkealb, .... 

PAf.LASKBNBTy . . . 



LooaUties and Counties. 



KILKENNY. 

AghoMucky^ Clay-ironstone, — Griffith's 

Coal Reports, 1814, 

Coal diatrict, Clay-ironstone, — Estate of 
Hon. Charles H. Bntler C. S. Wandes- 

forde, 

*BaUygallon (East bank of Nore), Argen- 
tiferous Lead, — commanicated by Rev. 

J. Graves, 

Dankitt, Lead, — communicated by Sam- 
son Carter, Esq., C E., 

Knockadrina {Flood Hall)^ Lead and 

Silv^ 

*Vldnlty 0^ Copper, 

*6renan, Iron (Micaceous), — Estate of the 
Right Hon. the Earl of Carrick, . . 



KING'S COUNTY. 

Edenderry (Blundell Mine), Lead, . . 
*Slieve Bloom Mountains, Lead and Copper, 



LEITRIM. 

Oreevelea District, Clay-ironstone, . . 

*Gortnaskeagh, Copper,— Griffith, MSS., . 

*Pollboi/y Copper, 

f Barrackpark, Argentiferous Lead, . , . 
[ Twigspark, Argentiferous Lead, . . . 

^Gortinee^ Iron, 



Ho. of Ord- 
nance Sheet 



LIMERICK. 

Ballycanauna {Ballysteen), Argentiferous 
LeadandSilver,— Griffith, MSS., . . 

Carrigb^ (Castletown), Lead, — commu- 
nicated by Professor Apjohn, T. C. D., 
and R. Hodgson Smyth, of London, 
Esq., property of Captain Hore, . . 

Oolahilh, Copper, Argentiferous Lead, 
and Sulphur Ore, — worked by Oola 
Silver, Lead, and Copper Mining Com- 
pany, 

Mahoonagh, Vicinity of, Lead, .... 

Ballydoole^ Argentiferous Lead, commu- 
nicated by J. L. Wnrrall, of Limerick, 
Esq., C. E, 

Cloghatrida, Argentiferous Lead, . . . 



6, &c 



32 

43 

27 
31 



12 

36, 37, &C. 



16, 16, &c 
11 
11 

7 

7 

35 



11 



25 



25 
36 



8 
20 
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Post Towns. 



LOKOFOBD, . . 

SCRABBT, . . 

CliOOHEB, . . 

Dboohbda^ 

DUNDALK, . . 

JOHESBOBOUOH, 

TOGHEB, . . 



Balltcastle, . 

Ballthaunis, 
louisbuboh, . 
Newport, . . 



Localities and Coimtie& 



Corraun MineSj 
Westpobt, . . 



ArdcatH) . . . 

Athbot, . . . 

Slanb, .... 
JBeaupark Mines, 

Walterstown, . 



LONGFOKD. 
*Vicinity of, Argentiferous Lead, — Griffith, 

MSS 

*Cleenrahj Iron, 

LOUTH. 

*Clogher, Copper, — Gossan on Shore, Grif- 
fith, MSS., 

*01dbridge. West of; Lead and Copper, . 

*Crumlin, Lead, 

*Fairhill, Lead, — communicated by the 

Hon. Captain Jocelyn, 

*Vicinity of. Antimony, 

* Salterstowftj Lead and Copper, — Griffith's 

Mining Report, 

MAYO. 

*Belderg More, Copper, — communicated by 

R. W. Townsend, Esq., 

*Geevraun, Copper, 

Ballynaatockagh (Bellaveel), Traces of 

Lead, — Estate of J. Bumingham, Esq., 
*Vicinity of, Copper and SulphurOre,-com- 

municated by Sir Rd. O'Donnell, Bart., 
*Achill Island, South Western Shore of, 

Mundic, — communicated by Sir Rd. 

O'Donnell, Bart., 

•Clare Island, Sulphur Ore, 

*BoUnglana (Clew Bay\ Copper, Sulphur 

Ore, and Argentiferous Lead, . . . 
*Srahmore {Clew Bay\ Copper, Sulphur 

Ore, and Argentiferous Lead, — Estate of 

Sir R. O'Donnell, Bart., 

* Taumycrower (Sheejffry), Argentiferous 

Lead, 

MEATH. 

*Cloghany Lead, — very andent, Griffith, 
MSS., 

South of, Lead, 

Dollardstown, Copper and Lead, — Grif- 
fith's Mining Report, 

Painestown, Copper, 

Brownstown, Copper, worked in the year 
1800 by Sir J. Dillon, Chs. Dillon, and 
N. Preston, Esqrs. ; Griffith, MSS., . 

Cusackstoum, Copper, 

Kentstowrif Copper, 



No. of Ord- 
nance Sheet 



14 
3 



22 

23&24 

7 

7 
1 

16 



6 

5 

103 
86 



65 
85, &c. 

75 



65 
107 



83 
29&35 

26 
26 



32 
32 
32 
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Poet Towns. 


LocaUtles and Countiea. 


No. Of Ord- 
nance Sheet 




MONAGHAN. 




Ballybay, 


♦Corbrack, Lead, 


19&24 




*Cornamucklagh, South, Lead, .... 


19 




*Demaclug, Lead, 


19 




♦/)cnyZ«*A, Lead, 


14 




*Sra, Lead, 


24 


Bellanodb, 


JDerryleedigan Jackson, Lead with Zinc — 




Bellatrain, 


Griffith MSS 


8 
27 


♦Corduff, Manganese, 


Cabeickmacross, . . 


Knocknacran East, thick beds of Gyp- 
sum, — worked by Evelyn John Shirley, 






Esq 


81 


Castlebtayney, . . . 


*Carrickagarvan, Argentiferous Lead and 






Sulphate of Barytes, 


25 




*Cornaloughy Argentiferous Lead and Sul- 






phate of Barytes, 


25 




*Dromore^ Lead, — communicated by Jo- 






seph Backhouse, Esq., 


25 


MONAGHAN, 


'*Annaglogh, Lead, — worked by James 






Skimming, Esq., 


15 




*Annayalla, Lead, 


19 




*Avalbane, Lead, — communicated by Wil- 






liam Conn, Esq., 


14 




*Avalreaghy Lead with Zinc, .... 


14 




* Carrickaderrg, Lead, — formerly worked 






by Mr. Bearcroft,— -Griffith, MSS., . 


14 




*Carrickanure, Lead, 


14 




*Coolartragh (Bond), Argentiferous Lead 






with Zinc, and Sulphate of Barytes, — 






worked by William Conn, Esq., . . 


14 




*Comamucklagh North, Lead,— communi- 






cated by William Conn, Esq., . . . 


14 




*Croaghan, Lead, 


14 


Ctontibret Mines, . . 


* *Cro88raore, Lead, 


14 




*Gla8sdrumman East, Lead, 


' 14 




♦Kilcrow, Lead with Zinc, 


14 




*Latnakelly, Lead, — communicated by Wil- 






liam Conn, Esq., 


14 




*Lemgare, Lead, . 


14 




*Lisdrumgormly, Lead, 


16 




*Li8glassan, Lead and Antimony, . . . 


14 




* Tassan, Lead,— discovered and worked by 






Joseph Backhouse, Esq. ; see Letter in 






** Mining Journal," by Joseph Holds- 






worth. Esa 


14 




♦Tonnagh, Lead, 


14 




*TulIgbuck, Lead and Antimony, —for- 






merly worked by Lord Middleton, — 






1 Griffith, MSS 


14 


y^ VJtuuvu, uj.KJt^>j 
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Post Towns. 



Localities and Counties. 



No. of Ord- 
nance Sheet 



BIartbobough, 



Keadew, 



Balltsadabe, 



Sligo, 

King's Mountain 
Mines, 



BOBRISOLEIGH, 



Cafpaghwhite, . . . 
HoU^ord Mines, . 

DuNKEBRINi 



Nbwpobt, 

Lachamore Mines, 

POBTBOE, 



SlLYEBMINES, 



QUEEN'S COUNTY. 

Dysart, Iron (Hematite), — Property of 
Lord Carew; see Professor Apjohn's 
analysis, 

ROSCOMMON. 

Altagowlan, Lough Allen East side, base 
of Slieve Aneirin, ffc, {Arigna District, 
partly in Leitrim), See Griffith's Coal 
Reports, 

SLIGO. 

Abbegtown, Lead and Silver, Griffith, MSS., 

*Lugawarry, Lead, 

Glenearburg, Copper, Lead, and Sulphate 
of Barytes, — Estate of the late Erasmus 

Smith, 

^ Tormore, Copper and Lead, 

TIPPERARY. 

*Cooleen, Lead, 

f*Clonmurragha, Copper, 

i *Oleen(mgh Upper, Copper, 

I * Lackenacreena, Copper, 

\^*Reafadda, Copper, 

*Rathnaveoge Lower, Copper, worked per- 
haps in the seventeenth century, Griffith, 
MSS., 

(* Lachamore, Copper, 
*Tooreen Brien Upper, Copper, .... 

*Corbally,Lead {Imperial Slate Works, Wil- 
liam Headech, Esq., Proprietor), . . 

♦Deny Demesne, Copper,— Griffith, MSS., 
Mines of Ireland, 

*6arrykennedy, Lead, 

*Laghtea, Lead, . 

*Ballygou>an South {Silvermines), Argenti- 
ferous Lead, — worked by the General 
Mining Company for Ireland,— George 
M'DowelljEsq., F.T.C.D., Sir J.Murray, 
&c.. Directors, 

*Cloonanagh, Sulphur Ore,— Griffith, MSS., 

*Cooleen, Lead, 

*Coolruntha, Copper, 

Garryard East, Lead and Copper, both 
Argentiferous, 



13&18 



20 
20 



6&9 
9 



33&34 
45 
45 
45 
45 



17 
38 
38 

19 

19 
13 
19 



26 
26 
82 

26 
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TiPPBRARY, 



Goal Island, . 
cookstown, . 

GORTIN, 



POMEROY, 



AnnbstowKi 
bunmahon, 



Localities and Counties. 



TIPPERARY, continued* 

*Garrpard WeH, Lead and Copper, both 
Argentiferous, 

*Qorteenadika, (Ourtnadi/ne)j Lead and 
Copper, both Argentiferous, .... 

*Oort8haneroe{Balli/noe)f Lead and Copper, 
both Ajgentiferous, 

*Knockanroei Lead with Zinc, Copper and 
Sulphur Ore, 

*Shallee Coughlan and White {East and 
West)f Lead, Silver, and Copper, — Re- 
port, H. English, Esq., 

Aherlow Vale, Argentiferous Lead, Copper, 
and Manganese, 



Knoelcmahon Mines, 



Ballynamult, 



TYRONE. 

Annoffker, Clay-ironstone, — Griffith's Coal 
Reports, 

*Unagh (Slieve Gallion), Iron, .... 

*Crockanboy, Lead, 

*Munterlony Mountains, Antimony, — Es- 
tate of George Knox, Esq. ; Griffith, 
MSS., 

*Teebane, West, Lead, 

*Crannogue, Copper, 



No. of Ord- 
nance Sheet 



WATERFORD. 



^Knockane, Copper, 

*Wbodstot(m, Copper, 

[*Ballydowanej Copper and Argentiferous 
Lead, — worked by Mining Company of 

Ireland, 

* BaUynagigla, Copper, 

*BaHynarridj Copper, 

*Ballt/nasis8alay Copper, 

*Kilduanef Copper and Native Ore, . . 

-^ *Kilmurrin, Copper, 

*Knockmahon, Copper, Argentiferous Lead 
with Zinc, and Cobalt, — discovered by 
J.H. HoldsworthjEsq. ; see Joum. G.S.D. 

* Tankardstotim, Copper, 

* Templei/vrick (Traumastrella andTrawna- 

moe)y Copper, 

*Seqfieldf Copper, 

*Carrigroe, Copper, — communicated by R. 

W. Townsend, Esq., ..*... 
* Knockatrellane {Ballymacarbry\ Copper, 

Griffith, MSS 



26 
26 
26 
26 

26 
74 



47 

29 

19&27 



12&19 
19 



45 



26 
26 



24 
26 
24 
24&26 
25 
26 



26 
26 

24 
24 

13 

6 
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Poet Towns. 


Loca^ties and Countietj. 


No. in Ord- 
nance Sheet. 




WATERFORD, continued. 




Carrick-on-Suir, .... 


*KilIerguile, Iron (Micaceous), .... 


7 




♦Mouminane, Lead, 


7 


DUNGARVAN, . 


*Drwn»lig {Slieve Gtian) Jxon^ — discovered 

and worked by Sir Walter Raleigh, . . 

*Killelton(^La^*B Cove), Cop^r, . . . 

*Kihninmn, Capper, 






35 


Stradbally, 


32 




24 


Tramose, 


*Ballykinsella, Copper, 

*Coast opposite, Lead,-*-6riffith, MSS., . 

WEXFORD. 


17 


TOUGHAL, 


40 






• Gabrick, 


*Barn/8towH, Argentiferous Lead with Zinc, 
and Iron, — worked 65 years ago by Mr. 










Ogle, 


45 


E^NISCOBTHY, 


*Aughathlappa, Argentiferous Lead, . . 


19 




*Bree, Mundic, 


25 




*Caim^ Argentiferous Lead, with Zinc, Cop- 






per, Iron, and Sulphur Ore, .... 


19 




*Killoughrum, Lead, 


19 




*Mftn<yfl.n Lead- 


19 


RlYERCHAPXL, 


*Courtown Harbour, Iron, 


12 


Wexford, 


♦Kerloge, Copper, — the ore is Malachite, 
Griffith. MSS 






42 




WICKLOW. 




Annamoe, 


f*Brockagh (^Lnganure, Glendasan)^ Lead, 






—Griffith's Mining Report, .... 


17 




*Lugduff, Lead, Copper, and Iron — (this 






. group contains Ruplagh, Hero, Hawk 

1 Rock, Van Diemen's Lodes, &c.), . . 

*Sevenr Churches or Camaderry (Luganurej 


23 




Glendcuan), Argentiferous Lead, and 


17&23 




L Copper with Zinc, 


Abklow, 


*Aughrim Lower, Copper, 


34 




*Bcdlinagore, Copper, 


39 




*BaUintemple, Lead, 


40 




*BaUgcoog Upper, Copper and Iron, . . 


39 




*Clonwilliam, Lead, — See Report by War- 






rington W. Smith, Esq., M. A., of Geol. 






Survey • ... 


40 




* Coolbaivn, or Coolbalintaggart, Particles of 






Gold, 


39 




* Goldmines River, particles of Gold and Tin, 


40 




*Eillacloran, particles of Gold, — communi- 






cated by Joseph Backhouse, Esq., . . 


39 




*Knocknamohill, Copper and Iron, . . . 


40 




*Moneyteig€ Middle and South, Copper, 






Iron, and particles of Gold, .... 


39 



154 



JOURNAL OF THE GEOLOGICAL SOCIETY OF DTJBLHr. 



Post Towns. 


Localities and Counties. 


Na in Old- 
nance Map. 




WICKLOW, continued. 




Ballhtalea, 


* Ash ford. Copper, 


25 




*Ballymacahara, Copper, 


26 


Baltinqlass, 


*Boleylug (Moatamoy), Leadj—Griffith's 






Mining Report, 


27 


Blessington, 


*Cl0ghleagh 1 Manganese; and Hematte 

(Glenasplinkeen), ijon^contaujnj^Pjroj^^ 






I 6 




♦KnOCkatlllane f cent., - Profewor Hangh- 




(Glenasplinkeen), J *'»°'- ^°*^"»'' 




Bray, 


*Bray Head, Copper, 

* Douce Mountain, Lead and Copper, . . 
*Powerscourt, Lead and Copper,--Griffith*8 


8 


Enniskbrby, 


12, &c 








Mining Report, 


7, &c 


Hollywood, 


*Glen of, Lead,— See Report by SirRichard 
Griffith, Bart., LL. D., 






9 


KiLTEGAN, 


ner. 


28 
85 


Bathdbum, 


*Ballinacarrig Lower, Copper, .... 
♦Ballinaclash, Lead, • . 




85 




* Ballinagappoge, particles of Gold and Tin, 


84 




*JBaUi/creen, particles of Gold,— See on Ge- 






ology of the East of Ireland, by Mr. 






Weaver, 


84 




*Ballygah€m Lower and Upper {Ovoca\ 






Copper and Sulphur Ore, — ^worked by 






Henry Hodgson, Esq., 


86 










Ore,— Griffith, MSS 


85 




'^Ballymmtagh {Ovoea), Copper with Zinc, 






Sulphur Ore, Iron and Auriferous Gos- 




Ballymurtagh Mines^ 


< san,— Apjohn, 

*Kilcashel, Copper and Sulphur Ore, — 


85 




worked by Wicklow Copper Mine Co., . 


86 




* Castlehoward, Copper and Sulphur Ore, . 


35 




*Oonnary Upper, Copper, Lead with Zinc, 






Sulphur Ore, Antimony, Arsenic, and 






Auriferous Silver, 


35 




*Cronebam (jOvoed), Copper with Zmc, Sul- 






phur Ore, Auriferous Silver, and Lead, . 


36 




'*Ballinafunshoge, Lead with Zinc,— Grif- 






fith's Mining Report, 


23 




*BaUinagoneeny Lead with Zinc, and Copper, 






— workedbySirC. P.Roney, &c., . . 


22&2d 




♦Ballyboy, Lead, 


23 


Glenmalur Mines, . , 


< *Baravore, Lead, 


23 




♦Camenabologue, Lead and Copper, . . . 


22 




*Clonkeen, Lead with Zinc, and Iron, . . 


23 




♦Clonvalla, Lead, 


22 




*Cbrra««7% A, Lead with Zinc, . . . . 


23 




*OullentraghFark, Lead, 


23 
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WICKLOW, continued. 






*Killeaffh(Ovoea), Copper and Sulphur Ore, 


85 




*Xilmaeoo and Upper^ {Ovoca)^ Copper, . 


85 




*Knoekanode (jOvoca), Lead and Sulphur 






Ore,— worked by Captain Laffan, M. P., 






property of George C. Mahon, Esq — 






See Weaver's Geology of the East of Ire- 






land, Trans. Geol. Soc. Lond., . . . . 


85 




*TenipleIuak, Sulphur Ore, — commumcated 






by Joseph Backhouse, Esq., .... 


85 




*Tigr<mey East and West {Ovoea), Copper 






and Sulphur Ore, — worked by Messrs. 






Williams, . . . . • 


85 




♦Vicinity of, Copper, 


80 


Redcross, 


* Templelt/on, Iron, Copper, and Sulphur 
Ore, — property of Wentworth Erck, 






Esq., 


86 


ROUNDWOOP, 


* Loiti/h Dan, Lead with Zinc, and Copper, . ' 


17 




*Lon(/h Tay^ Lead, 


12 


Shillelagh, 


* Vicinity of, Lead,— Report by Sir Richard 
Griffith, Bart., LL.D., Insp.- General of 
her Majesty's Royal Mines in Ireland, 
Commissioner of the GeneralValuation of 






Ireland, &c., &c., 


48 


TiNAHKLY, 


*Carrigroey Lead, 


38 
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IX. — On the Blowpipe CnAK4.CTER8 of Minekals. By Aquilla 
Smith, M. D., Fellow of the King and Queen's College of Physi- 
cians in Ireland. 

[Read June 13, 1860, and edited by the President and Secretary.] 

Aomite, baoillary (Th,* 479). — Rundemyr, IN'orway. Hardness nearly 
= 6*0 ; streak whitish. In the forceps fuses readily and quietly into 
a brilliant black globule. No water. With borax fuses very slowly, 
and tinges glass with iron. 
Aotinolite (F/'^^ Hornblende). — Glen Elg, Scotland. In the forceps 
fuses rather slowly into a dark green globule. iN'o water. With 
borax emits a few bubbles, and fuses rather readily into a glass, 
coloured by iron while warm. 
Aotlnolite, aabestiform.— IIa}i;or, Devonshire. Fuses into a black 

globule, feebly magnetic. With borax slowly soluble. 
AotinoUte, glaamy (Th. 196; Al.f 145).— Asbestos Strahlstein of Wer- 
ner. Zillerthal, Tyrol. Hardness = 5*3. Streak white. In the 
forceps becomes whitish, and fuses quietly but slowly on the edge 
into a greyish bead, and a small fragment forms a globule with diffi- 
culty ; in the inner flame it effervesces and intumesces much. No 
water. With borax it fuses rather slowly into a glass, coloured by 
iron while warm. 
JBBsohynite. — Miask, Siberia. Hardness = about 5*5 ; yields with diffi- 
culty to the knife; streak pale yellow; translucent in the fragments; 
does not scratch glass. In the forceps intumesces suddenly, and be- 
comes yellow ; it then fiises into a dull iron-black globule, not mag- 
netic. Contains a little water. With borax dissolves into a clear 
glass, slightly coloured by iron while warm. No manganese with 
nitre. 

JVbte. — Could not detect tifanium by fusing it with bisulphate of 
soda and adding tin. 

Albln, oryvtallised ( Vide ApophyUite). (Th. 352; Al. 130) Anssig, 

Bohemia. Yields easily to the knife. In the forceps fiises on the 
surface slowly, with slight effervescence scarcely perceptible, into a 
rough blebby enamel, but does not form a bead. Contains much 
water. With borax effervesces at first, and fuses rather slowly into 
a colourless glass, which does not become opaque by flaming even 
when saturated ; with acetate of cobalt becomes blue. 
Allagite {Vide Rhodonite). — Schelenholz, in the Hartz. Hardness = 
5*5 ; streak white. In the forceps fuses readily on the edge, with 
some effervescence, into a greyish blebby glass. No water. With 
borax emits some bubbles; dissolves slowly, and in the outer flame 
indicates manganese. 
[Allanite. — In forceps fuses readily into a black bead ; with borax dis- 

* Outlines of Mineralogy, Geology, and Mineral Analysis. By Thomas ThomsoD, 
M. D. 2 vols. 8vo. London, 1836. The references are to vol. i. 

t Manual of Mineralogy. By Robert Allan. I vol. 8to. Edinburgh, 1884. 
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fleeted light ; in the reducing flame it becomes opaque, and the re- 
flected colour is darker when cold, and the transmitted colour has a 
bluer shade. It cannot be rendered colourless in the inner flame, like 
Brookite ; a little nitre discharges the colour. With salt of phos- 
phorus it dissolves with great difficulty ; the glass is yellow while 
warm, pale amethyst colour when cold. 

Awataw. — ^Wheal Virtuous Lady, Tavistock, Devonshire. Hardness =5*0 
-5-5; streak white. In the forceps infusible. With borax ftises 
rather readily, and appears as if coloured by iron in the oxidating 
flame ; in the reducing flame it becomes brown ; its tranaparency 
may be restored in the outer flame, aud it becomes opaque by 
flaming* 

Aadalusite, muuAYe {Vide ChiastoUte). (Th. 231 ; AL 164).— Lug- 
duff mountain, near Luganure, County Wicklow. Kesists the flle ; 
hardness about 7*5. In the forceps it is invisible, but becomes 
white ; with nitrate of cobalt it becomes blue ; and with borax it is 
nearly infusible. 

Anorthite ( Fi^'e;^ AmphodsUto). (Th. 296; Al. 138).— Vesuvius. Brittle; 
resists the knife. In the forceps fuses on the edge into a very trans- 
parent glass; a small thin fragment may be fused into a globule. 
"No water. With borax it fuses slowly into a colourless glass. 

AnthophyUite (Vide Hornblende). (Th. 206; AL 107) ^Hardness 

about = 5*5 ; streak white. Euses with some difficulty on the edge. 
No water. With borax fuses very slowly into a glass, coloured with 
iron. 

AnihopliylUte, lamellar (Th. 206 ; AL 107).~Ujordler8oak, Baffin's 
Bay. Hardness =5*5. Streak white. In the forceps fuses on the 
edge, with some intumescence and effervescence, into a greenish 
glaze; a small fragment forms a bead. No water. Witii borax 
emits a few bubbles, and fuses slowly into a glass coloured slightly 
by iron. 

Antimony, nickdiferous sulphuret of. — Gozenbach, Siegen. Hardness 
= 5*0. Powder dark iron-grey. On charcoal it emits some vhite ftimes, 
with slight pungent odour, and fuses readily into a black bead, not 
magnetic ; it is brittle, and breaks with metaUic lustre. This bead, 
fused with borax, colours it deep blue in the outer flame, and alloys 
with the platina wire, in the inner flame the blue colour is changed 
into a brownish amethyst shade. 

Antimony, red (Ph. 347 ; Th. 87). — Hungary. Yields very easily to 
the knife, streak dark red. Heated on charcoal it fuses speedily into 
a black vitreous mass ; emits fumes of sulphurous acid ; is entirely 
volatilized ; and deposits a white sublimate on the charcoal. Hy- 
drosxdphuret of ammonia added to the sublimate converts it into an 
orange-yellow colour. 

Antimony, sulphuret of (Ph. 345, Th. 86) ^Felsobanya, Hungary. 

Yields very easily to the knife. Streak dark grey. On chazvoal 
fases very readily into a black vitreous mass, emits fumes of »ul- 
phurous acid, and then deposits a white sublimate on ^6 ehareoal, 
and 18 entirely volatilixed. 
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oi; compact Taiiegaied. — Golderonach, near Baj- 
leath, Eranconia. Decrepitates violently when heated; but when 
reduced to powder and moistened, it affords same pyrognostic cha- 
racter as the last. 

kimoiiy, widte (Ph. 348 ; Th. 83).— -Very rare. Yields very easily 
to the knife. Heated on charcoal, it decrepitates a little; fuses 
speedily into a fluid globule ; volatizes without odour, and deposits 
white sublimate. On the charcoal a drop of hydrosulphuret of am- 
mmia added to the white sublimate converts it to an orange-yellow 
colour after a few minute^?. 

( Tld^ AmparmguM Stene, ZJhm, Fbo^hata of). (Th. 124 ; 
AL 27). — Ehrenfriedersdorf, Jiaxony. In the forceps fuses with 
flome difficulty on the edge, ^o water. With borax fuses very 
slowly into a colourless gias>, which becomes opaque by flaming, 
wben only a small quantity of the aseay is dissolved. 
paiite. — Dalkey. In the forceps infusible, glows brilliantly. With 
bocax, dissolves slowly; bead clear in reducing flame, becomes 
opaque in the ordinarv flame, and coloured bv manganese. — Ed.1 
■lljirii(ritffAlhin)'. (Th.3o2: AL 129).~'Karartiit, Insko Island, 
Gfcenland. Hardness about - 5*0. In the forceps, at a low heat, 
it beeomes white, exfoliates, intumesces much^ and fuses readily 
witk c^iETvescence into a blebby globule, colourless. Contains 
nmdi water. With borax it eflervesc-es at firbt, and fuses re«uiily into 
a eokfoxiess glass, which, when saturated. I could not render opaque 
Vy laming. Berzelius says it becomes opaque by flaming. With 
aoettte of cobalt it melts into a blue glass ; reduced to powder, it 
grJartrrirr^ with nitric acid. 

( Vide T^jlilim). (Th. 364 ; AL 150 .— Arendal, Norway. 
BeBSt£ tLe knife. In the forceps intumesces and eiferveiKes, and 
into a Kcria. which, in a strong heat, is ct/nverted jjiU> a 
bHaek ^obule, not magnetic. Contains no water. With 
fusti readily into a giaps coloured by iron- 

Eiczdi'k. GreeiJimd- Elferre?jc^^ brit-kly with muriatic 
In i^froifpi: Cjes nc«t fail to powder; raiueibie. ^o water. 
Wilii borax dissolTes speedily. 

Ra^BHiia, flkvaaa. — C-omwalL With nitrate of potash gives indioa- 
licB of mangaziese. Contains 1*03 per cent, of mangane«e. 
Ra^BHiia, ■■rlnil Th. 117 : AL 30 . — Molina, Arra^jn. hf>pauL Ef 
fisxeaoes teiskly with muriatic a^.-id. In the Iwoept it beoomes white, 
:fiilk to powder immtdiately on being heated, and ii^ iidusible. Con- 
tains no water. With boarax it fuse* speediiy with much efl'errw^ 
ccsioe into a colourlesf glass, which becomes opaque by flandng if a 
laiger jKirtioi. be added- 

HMB, ■■liii (¥h. 2b>0 ; Th. 79 . — Idiia. Carniola. Its Iresh fracture 
pxcflents a tin-white appearance. t»u: it veri- boon tarnishes on ex- 
poanrfr to the air. Hardness about = ^-5. {>treak metallic. Heat^ 
CB eiiarcsoal, it emits copious greyiah fumes of strung arsenical odour. 
and is entiFeiLv volatilized. 

ar(rkfe«iilgii). (Pli.2(il;Th. 81).—Tian- 
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7, tmlplitirei of, oompaot Tariegaied. — Golderonach, near Bay- 
reuth, Franconia. Decrepitates violently when heated; but when 
reduced to powder and moistened, it affords same pyrognostic cha- 
racter as the last. 

Antimony, white (Ph. 348 ; Th. 83).— -Very rare. Yields very easily 
to the knife. Heated on charcoal, it decrepitates a little; fuses 
speedily into a fluid globule ; volatizes without odour, and deposits 
white sublimate. On the charcoal a drop of hydrosulphuret of am- 
monia added to the white sublimate converts it to an orange-yellow 
colour after a few minutes. 

JLp9^te\Vide Asparagus Stone, Ziime, Phosphate of). (Th. 124; 
Al. 27). — Ehrenfriedersdorf, Saxony. In the forceps fuses with 
some difficulty on the edge. No water. "With borax fuses very 
slowly into a colourless glass, which becomes opaque by flaming, 
when only a small quantity of the assay is dissolved. 

[Apatite. — ^Dalkey. In the forceps infusible, glows brilliantly. With 
borax, dissolves slowly; bead clear in reducing flame, becomes 
opaque in the ordinary flame, and coloured by manganese. — ^Ed.] 

ApophylUte ( Vide Albin). (Th. 352 ; Al. 1 29) Karartnt, Disko Island, 

Greenland. Hardness about = 6-0. In the forceps, at a low heat, 
it becomes white, exfoliates, intumesces much, and fuses readily 
with effervescence into a blebby globule, colourless. Contains 
much water. With borax it effervesces at first, and fuses readily into 
a colourless glass, which, when saturated, I could not render opaque 
by flaming. Berzelius says it becomes opaque by flaming. With 
acetate of cobalt it melts into a blue glass ; reduced to powder, it 
gelatinises with nitric acid. 

ArendaUte (Fic?6 Bpidote). (Th. 364; Al. 150).— Arendal, I^orway. 
Kesists the knife. In the forceps intumesces and effervesces, and 
ftises into a scoria, which, in a strong heat, is converted into a 
shining black globule, not magnetic. Contains no water. With 
borax fuses readily into a glass coloured by iron. 

Arrae^onite. — Kanniok, Greenland. Effervesces briskly with muriatic 
acid. In forceps does not fall to powder; infusible. No water. 
With borax dissolves speedily. 

Arragonite, fibrous. — Cornwall. With nitrate of potash gives indica- 
tion of manganese. Contains 1*03 per cent, of manganese. 

Arragonite, maded (Th. 117; Al. 30). — Molina, Arragon, Spain. Ef- 
fervesces briskly with muriatic acid. In the forceps it becomes white, 
falls to powder immediately on being heated, and is infusible. Con- 
tains no water. With borax it fuses speedily with much efferves- 
cence into a colourless glass, which becomes opaque by flaming if a 
larger portion be added. 

Arsenio, native (Ph. 280 ; Th. 79).— Idria, Camiola. Its fresh fracture 
presents a tin- white appearance, but it very soon tarnishes on ex- 
posure to the air. Hardness about = 3*5. Streak metallic. Heated 
on charcoal, it emits copious greyish fumes of strong arsenical odour, 
and is entirely volatilized. 

Anenio, red sulpliiiret cf {Vide Realgar). (Ph. 281; Th. 81).--Tran- 
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sylvania. Soft, brittle. Streak orange-yellow. On charcoal it bums 
with a bluish flame; emits copious sulphureous tones, and a slight 
odour of arsenic. 

Anenio, yellow sulphuret of ( Vide Orpiment). (Ph. 283; Th. 82).— 
Transylvania. Very soft. Powder bright yellow. On charcoal it 
bums with a bluish flame, emits fiimes of sulphurous acid, and is 
entirely volatilized. 

Anenioal Iron (Ph. 213) Faithleg, Waterford. Hardness = 6. On 

charcoal it emits copious arsenical fumes, and fuses readily into a 
magnetic bead. 

Anenioal Iron (Ph. 213). — Hjaytor Mine, Devonshire. Yields with 
some difficulty to the knife. Hardness = 5*5. Heated on charcoal, it 
emits copious arsenical fumes, and melts into a shining porous gray 
globule, attracted by the magnet. 

Arsenical Iron Johanngeorgenstadt, Saxony. Hardness about = 5*5 ; 

streak shining; powder greyish-black. On charcoal it very soon emits 
fumes of arsenic, and becomes magnetic ; it forms a bead with diffi- 
culty, even in the forceps. 

Arsenical Iron, massive. — Hardness = 5*5 ; streak greyish-bldck. On 
charcoal it emits arsenical fumes readily and copiously, and ftises 
into a dark grey irregular scoria, which is magnetic; and when 
transferred to the forceps, forms a bead with difficulty. Does the 
difficulty of forming a bead by fusion depend on its containing less 
sulphur than other specimens ? 

[Asbestus ( Tide Hornblende). — In the forceps fuses readily into a yel- 
low-coloured opaque bead, with a narrow neck. No water. With borax 
dissolves readily into a colourless transparent bead. With miorocos- 
mic salt dissolves slowly, and leaves no siliceous skeleton ^Ed.] 

AsparsLguB Stone ( Vide Apatite). 

Augite, black {Vide Pyroxene). (Th. 190; Al. 143).— Arendal, mr- 
way. Hardness nearly = 5*0 ; streak greenish. In the forceps fuses 
rather readily into a black bead. ISio water. With borax very slowly 
soluble. 

Augite, black. — Ersby Pargas, Finland. Hardness >near = 5*0; streak 
white. In the forceps in the inner flame fuses on the surface into 
a dark green glass, and forms a bead very slowly. 'No water. With 
borax emits a few bubbles, colours the glass with iron, and is very 
slowly soluble. 

JLugite, white (Vide TyroiLene). (Th. 187). — United States. Hardness 
= 5*0. In the forceps effervesces and intumesces, and fuses readily 
into a colourless blebby globule. No water. With borax dissolves 
partly at first, and leaves a residue very slowly soluble. 

[The Augites dissolve in borax somewhat more easily than the Horn- 
blendes ; and in the forceps show slight traces of soda.— Ed.] 

Ajdnite (Th. 367 ; Al. 191).— Dauphin^. Eesists the knife. In the for- 
ceps it fuses readily, with much intumescence and effervescence, 
into a dark green shining globule. No water. With borax it breaks 
up and dissolves readily into a transparent glass, coloured by iron; 
with nitrate of potash it indicates the presence of manganese. 
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Barytea, orystallised carbonate of (Th. 101 ; AL 47).— Cumberland. 
Effervesces feebly with nitric acid, unless when scraped, and is en- 
tirely soluble in it. In the forceps decrepitates, and fuses readily 
into a very fluid globule, transparent while hot, white and opaque 
when cold, and tinges the flame behind the assay pale greenish-yellow. 
With borax fuses rapidly,, with effervescence, into a glass opaque 
when cold, if saturated with the assay. 

BaryteiS carbonate of (Th. 101 ; Al. 47).— Yorkshire. Does not 
effervesce with acid, unless when scraped. Hardness = 3*0. In the 
forceps fuses readily, without decrepitation, and in other respects its 
characters are the same as the preceding. 

Barytea, sulphate of. — Hardness about = 3*5. In the forceps fuses 
quietly into an opaque bead, white. iN'o water. With borax fuses 
quietly, and rather readily, into a colourless glass. 

Barjrtes, sulphate of. — Does not effervesce with acid; decrepitates 
violently. Tinges the flame behind the assay greenish-yellow, and 
fuses into a white enameL No water. With borax dissolves with 
continued effervescence. The effervescence with borax is probably 
due to the presence of some carbonate of barytes. 

Barytes, sulphate of. — Glenmalure, Co. Wicklow. Does not decrepi- 
tate ; fuses into a white enameL 

Barytes, sulphate of. — Isle of Sheppey. Decrepitates ; colours the 
flame greenish-yellow ; fuses into a white bead. With borax dis- 
solves readily. 

Barsrtes, sulphate of (Th. 103 ; Al. 48).— From Transylvania. Decre- 
pitates very slightly. 

Barytocaldte (of Brooke). (Th. 140 ; Al. 50).— Cumberland. Hard- 
ness = 3'5. Effervesces feebly with nitric acid. Decrepitates in 
the flame of a candle, and fuses with difficulty into a rough mass of 
a pale bluish-green colour. With borax efferyesces much. 

Barytocalcite. — Alston Moor, Cumberland. Effervesces with acid. 
Tinges the flame pale yellowish-green, and in a strong heat it glazes 
a little on the surface, and becomes pale bluish-green. With borax 
effervesces much, and dissolves speedily. See the latter part of Mr. 
Allan's observations on Barytocalcite. 

Berthierite (Ph. 344 ; Th, 498).— Brauns^orf, near Freiberg, Saxony. 
Hardness about = 3*0, or 3*5; streak dark grey. Heated oh charcoal, 
it fuses (but not so speedily as grey antimony), emits sulphurous acid 
fumes, deposits a white sublimate on the charcoal, and is not en- 
tirely volatilized. A dull black globule remains, which is attracted 
by the cmagnet ; when broken, a fragment of this globule fused 
with borax indicates iron. 

Bismuth Cobalt ore (Ph. 287 ; Th. 534).— Bieber, Hesse. Hardness 
s 5*5 ; streak metallic, powder dark grey. Gently heated on char- 
coal, it emits small globules ; and when the heat is increased, 
gives off arsenical fumes, and then fuses into a dark bead rather 
dowly, which is feebly magnetic. A portion of the roasted assay 
colours borax deep blue. 

Bismuth, cupreous sulphuret of (Ph. 278). — Cornwall. Sectile, streak 
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tin- white. The instant it is heated, it emits white globules, sulphu- 
rous acid fames, and, after intense roasting, a bead of pure copper ; 
said to be found only at Wittichen. 

Bismuth, native (Ph. 276 ; TL 588) — St. Just, Cornwall. Sectile, 
streak shining. Heated on charcoal, it fuses instantly, and is en- 
tirely volatilized, depositing a yellowish sublimate on tiie charcoal ; 
the colour of the sublimate is much darker while it is warm. 

Bismuth, sulphuret of (Ph. 277 ; Th. 588) Cornwall. Yields to the 

nail. Fuses readily; emits sulphurous acid smell, and is only partly 
volatilized ; leaves a bead, which is magnetic. 

Bismuth, sulphuret of (Ph. 277 ; Th. 589).— Lanescot Mine, ComwalL 
Yields to the nail, powder dark grey, brittle. Heated on charcoal, 
it fuses readily into a bead, bnlliant while warm, emits slight 
smell of sulphurous acid ; is entirely volatilized, and deposits a 
sublimate, yellow while warm. 

Blende (Ph. 371). — Luganure Mine, county of Wicklow. Hardness 
= 4*5. In the forceps decrepitates at first, and fuses on the edge. 
No water. With borax it is slowly soluble. 

Bluespar ( Vide I«asuUte). (Th. 31 1).— Krieglach,XJpper Styria. Yields 
with difliculty to the knife ; streak white. In the forceps becomes 
white, and fuses on the edge, in a good heat, into a white enameL 
Contains a trace of water. With borax effervesces a little at first, 
and fuses into a clear glass, slightly coloured by iron ; with acetate 
of cobalt becomes deep blue. 

Bole. — ^Benevenagh, Derry. Sectile, streak unaltered; marks paper 
faintly ; does not adhere to the tongue ; does not fall to pieces in wa- 
ter. In the forceps fuses rather readily, with slight effervescence 
into a dark greenish bead. Contains a good deal of water. With borax 
fuses rather slowly, and colours the glass with iron while warm. 

Bole. — Giant's Causeway. Scratched by the nail, streak shining; 
marks paper strongly ; adheres slightly to the tongue, and falls to 
pieces in water. In the forceps decrepitates, and in a good heat 
fuses on the edge into a black glass, not magnetic. Contains a good 
deal of water. With borax dissolves slowly ; no manganese. Is 
Dr. Thompson's plinthite a variety of bole ? 

Bonsdorffite ( Vide Fahlunite). (Th. 278 and 323).— Bodemnais, Ba- 
varia. Translucent ; yields to the knife. Hardness about = 3*5 ; 
streak white. In the forceps fuses on the edge into a greyish glass. 
Contains some water. With borax fuses rather slowly into a trans- 
parent glass. 

Boraoite(Th. 161; Al. 194). — Liineburg, Hanover. Eesists the knife. 
In the forceps intumesces, effervesces, and colours the flame green 
behind the assay, then fuses into an opaque yellowish- white bead. 
No water. With borax fuses into a transparent bead, slightly co- 
loured by iron. 

Borosilioate of Zdme (Fi^V;^BathoUte)(Th. 144; Al. 1 1 1 ).---Nodobroe, 
near Arendal, Norway. Bather hard ; yields to the knife. In the 
forceps becomes white and opaque, and fuses readily, with sligbt 
intumescence and effervescence, into a transparent colourless glo- 
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bule, rather fluid, and tinges the flame behind the assay green. This 
glohuU becomes opaque by flaming, No water. With borax effer- 
vesces at first, and dissolves speedily into a colourless glass. 

B(»te7olite ( Vide Datholite). (Th. 1 44 ; Al. 11 1 ).— Arendal, Norway. 
Yields rather easily to the knife. In the forceps becomes white ; 
intumesces slightly ; tinges the flame green behind the assay, and 
ftises very readily into a globule perfectly transparent and colourless. 
No water. "With borax dissolves readily into a clear glass. 

Bonrnoiiite (Ph. 352 ; Th. 624).— Kapnik, Transylvania. Yields easily 
to 'the kmfe; streak dark grey. On charcoal, if gently heated, it 
fuses very readily into a dark-coloured globule, brilliant while warm; 
deposits on the charcoal a white sublimate in small quantity; it 
then disengages white fumes, which have a weak smell of sulphu- 
rous acid. In a stronger heat, it deposits a yellowish coating on- 
the charcoal ; and if the dark-coloured bead be roasted for a conside- 
rable time, a small globule of pure copper will remain, which is not 
equal in size to one-fourth of the assay, so that it is volatile in 
large proportion. This specimen appears to me to contain very little 
antimony, certainly much less than analysts have generally found. 

Bremmerite (Th. 180 ; AL 38).— ZiUerthal, Tyrol About as hard as 
fluor-spar. Does not effervesce with muriatic acid, even when 
scraped. In the forceps becomes black and magnetic, and is infusible. 
No water. With borax effervesces, briskly at first, and fuses speedily 
into a glass coloured by iron. 

BrewBterite (Th. 347; Al. 128).— Strontian, Scotland. In the forceps 
whitens, exfoliates, curl& up, and fuses rather slowly into a colourless 
blebby glass. Contains water, Fuses very speedily with borax. 

[Bronsite ( Vide Pyroxene). — In the forceps fusible with great difficulty 
on the edges. Dissolves in borax, like Coccolite, into a bead co- 
loured by iron. — ^Ed.] 

Brookite(ri:(7^Anata8e; Butile). (Ph. 256).— Eesists the knife. Hard- 
ness = 7*0. In the forceps invisible. With borax it fuses very slowly ; 
the glass is transparent while hot ; when cold, it is brick-red by re- 
flected light, and a reddish amethyst colour by transmitted light, 
according to the degree of oxidation ; a minute proportion produces 
these effects ; in the reducing flame it becomes transparent, and re- 
mains so when cold, and may be rendered opaque again by careful 
management of the flame; nitre destroys the amethyst colour. With 
salt of phosphorus it becomes opaque, but requires a very intense 
and prolonged heat to dissolve it; the glass is opaque while hot ; then 
becomes transparent olive-green, then blackish ; *and when perfectly 
cold, an amethyst colour by transmitted light. 

Bacbolzite {Vide Kyanite). (Th. 234 ; Al. 204).— Chester, on the De- 
laware, near Philadelphia. About as hard as quartz. In the forceps 
infusible in the smallest fragments. Contains no water. Infusible 
with borax ; with nitrate of cobalt it becomes pale blue. 

Bnatkiiiirererz {Vide Purple Copper), (Ph. 310; Th. 662).— Alton 
Mines, Finmark. Its characters are very similar to purple copper. 
It bubbles a little while flaming. 

JOTJRN. OEOL. SOC. DTTB. VOL. IX. Z 
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BiMtamite ( Vide Rhodonite). (Th« 518).-~Mezico. Hardness ^ 60 
streak white. In the forceps at a low heat it blackens, and fuses 
slowly into a brilliant black enamel, forming a bead with difficulty. 
A trace of moisture. With borax dissolves readily, with some effer- 
vescence, into a glass of a reddish-purple colour. 

The greenish radiated part is of hardness = 6*0. In the forceps 
fuses readily into a transparent globule of a pale brown colour, and 
effervesces a little while ^sing. A trace of moistore. With borax 
dissolves rather readily, with effervescence, into a glass of m deep 
amethyst colour. 

Calaite (Ftd^TurqaoiM). (Th. 230; Al. 157).— AbdoolRaaakee Mine, 
Persia. Scarcely yields to the knife ; streak white. In the forceps 
becomes brown, and tinges the flame green behind the assay, but it 
is infusible. Gives out much water. With borax fuses rather rea- 
dily into a glass coloured by iron. 

Oalaite. — Oelsnitz, Saxony. Hardness near = 5*0 ; streak white. In 
the forceps tinges the flame pale green ; becomes white, and in- 
fiisibla Contains a good deal of water. With borax dissolves not 
very readily. 

Oalamine, Botryoidal eleotrio. — Nertschinsky, Siberia. HardneBS«4*5; 
streak white ; effervesces with nitric acid, particularly if scraped. 
On charcoal it is infusible ; in a low heat it cracks and becomes 
yellow ; in a stronger heat, it becomes nearly black, and the char- 
coal is covered wiQi a powder which is yellow while warm. Ko 
water. With borax it emits bubbles, and dissolves readily into a 
glass, yellow while warm, colourless when cold. 

Oerite (Ph. 262; Th. 415).— Bastniis, in Sweden. 

Cerite. Hardness = 5*0 ; streak white. In the forceps scintillates 
a little, becoraes pale buft-jellow, and is infusible. A trace of mois- 
ture. With borax it effervesces at first, and dissolves rather slowly 
into a glass, of a deep Umbcr colour wliilc warm, then passes into a 
pale green, and is nearly colourless when cold ; the glass becomes 
milky Iry flaming, if a large proportion of the assay be used. 

Cerine. Colour black, hardness = 5 0; streak greyish. In the 
forceps fuses rather readily, with slight ebullition, into a black 
shining glass, not attracted by the magnet. A trace of mobture. 
With borax it effervesces, and dissolves rather readily into a glass, 
reddish while hot ; greenish, as if coloured by iron, when cold. It 
becomes opalescent by flaming when nearly saturated. 

ChabMite (Th. 333; AL 118).— Yields rather easily to the knife; 
streak white. In the forceps becomes white; intumesces much, 
and fuses with slight effervescence into a white blebby globule. 
Contains much water. With borax it dissolves speedily, with slight 
effervescence, into a colourless glass. Does not gelatinize in nitric 
acid, even when heated. 

Chabante. — North of Ireland. Yields easily to the knife. In the forceps 
becomes white ; intumesces much ; and fuses into a white blebby 
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bead. Contains much water. With borax effervesces a little, and 
dissolves readily. 

Chalilite(Ftc?eT]i0iiuK>iiite). (Th. 324) — Benevena^h, Deny. Eesists 
the knife. Hardness about = 55; translucent on the edge. In the 
forceps fuses quietly, and rather readily, into a transparent, colour- 
less bead, slightly blebby. Contains much water. "With borax it 
fuses rather reacfily into a glass, slightly coloured by iron while 
warm, and leaves a small skeleton, which dissolves slowly. 

OhalooUte (Ph. 270). — Wheal Bassett, near Gwennap, Cornwall. Hard- 
ness = 2*5-3-0 ; streak pale green. In the forceps becomes pale 
green, and fuses readily, with some ebullition and intumescence, 
into a black semi-vitreous globule; colours the flame pale green. 
Contains much water. With borax it dissolves readily into a glass, 
green by transmitted light, reddish by reflected light. 

Ghiaatolitfs (VideAMidahudte). (Al. 160) — Hof Bayreuth, Germany. 
Sectile. In the foreeps, at a low heat, it becomes dark grey, and in 
a stronger heat it becomes white, and fuses on the edge into a white 
blebby glass ; with acetate of cobalt, fuses into a blue frit. Contains 
a good deal of water. With borax it dissolves slowly into a colour- 
less glass. 

Ohildrenite (Al. 39). — Tavistock, Devonshire. Hardness about = 4 ; 
powder white. In the forceps the crystals separate, become black, 
and fuse into a black globule, attracted strongly by the magnet. 
Contains water. With borax dissolves rattier readily. 

Ohlorite. — Glandore, Co. Cork. Sectile; streak greenish. In the for- 
ceps partly falls to pieces, and fuses into a dull black globule, feebly 
magnetic. Trace of moisture. With borax effervesces at first, and 
fuses speedily into a glass, deeply coloured by iron. 

Chlorite, oiystallised. — Marazion, Cornwall. Sectile. In the forceps 
the laminae diverge a little ; it fuses quietly into a dull black mag- 
netic bead. Some water. With borax it effervesces at first, and 
fuses speedily into a glass, coloured deeply by iron. 

ChloropaL — Unghwar, Hungary. Yields to ihe nail. In the forceps it 
blackens, becomes magnetic, and is infusible. Contains a little water. 
With borax dissolves readily. Ko manganese. 

Chondrodite (Th. 183 ; AL 193). — Sussex County, I^ew Jersey, North 
America. Hardness about = 4*5 ; streak white. Infusible. No 
water. With borax dissolves rather slowly into a glass coloured by 
iron while warm. 

OhroBMaieofIron(Ph.275; Th. 482).— Shetiland. Hardness = 5; streak 
pale brown. Infusible; does not become magnetic. With borax 
dissolves very slowly, and colours the glass green ; the intensity of 
the colour increases as the glass cools. 

Cliromi£eroiis Iron Otq (Ph. 275). — Croagh Hay, Croaghpatrick moun- 
tain. Mayo. Streak pale brown. In the forceps infusible. A trace 
of moisture. With borax it dissolves slowly ; the glass is coloured 
bottle-green while warm, and when cold it becomes xioh grass-green. 
It is attracted freely by the magnet. 
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ChrysoooUa (Ph. 322 ; Th. 619).— Ogancos, Chili. Translucent on the 
edge. Yields easily to the knife ; streak nearly white. Does not 
effervesce with cold muriatic acid ; partly soluble in warm muriatic 
acid, leaving a white residuum. In the forceps it blackens, and the 
flame behind the assay is coloured green ; in a stronger heat it be- 
comes a reddish-brown, and cracks on the surface, but does not fuse. 
Contains a good deal of water. With borax it fuses readily, with 
effervescence, into a glass, green while warm, blue when cold. 

Ginnabar (Th. 634). — Idria, in Camiola. Hardness = 2*0 ; streak red. 
On charcoal it bums with a blue flame, emits the smell of sulphur, 
and is entirely volatilized. 

Cinnabar, hepatic. — Idria, in Camiola. Hardness = 2*0 ; streak brown. 
On charcoal it emits slight smell of sulphur, and is volatilized, with 
the exception of a carbonaceous residue. 

Cinnamon stone {vide Garnet). (Th. 265 ; Al. 201). — Colombo, Cey- 
lon. Hardness about equal to quartz. In the forceps fuses rather 
easily into a translucent green bead, not magnetic. With borax it 
effervesces a little at first, and fuses rather slowly into a clear glass, 
faintly coloured by iron while warm. 

Cobalt Bloom (Ph. 289 ; Th. 535).— Schneeberg, Saxony. Hardness = 
2*5 ; streak nearly white. On charcoal, when first heated, it becomes 
blue, then fuses readily, with some arsenical odour, into a black 
bead, which in a stronger heat spreads on the charcoal, and forms a 
scoria, which is infusible. Contains much water. A minute por- 
tion of the scoria, fused with borax, colours it deep blue. In the 
open tube gives off water, but no sublimate. 

Cobalt Glance (Ph. 284; Th. 537). — Modum, Norway. Hardness 
= 5*5; streak grey. Heated on charcoal, it decrepitates feebly ; at 
first it disengages a weak smell of sulphurous acid, then tones of 
arsenic, and requires an intense heat to fuse it into a dark globule, 
which is feebly attracted by the magnet ; a very minute fragment of 
the fused assay, dissolved in borax on platina wire, communicates to 
it a deep purple colour. 

Cobalt, Gkiose-dungr (Ph. 306) Allement,Dauphine, France. Soft. On 

charcoal it becomes black; gives off slight arsenical fumes, and fuses 
slowly into a dark-coloured bead, very feebly magnetic; a frag- 
ment of the bead colours borax deep blue. Contains much water. 
Thompson, at page 535, mentions yellow and brown cobalt ochres. 
This is the " Gansekothig-erz," of the Germans. 

Cobalt, massive grey (Ph. 286 ; Th. 533). — Bieber, Hesse. Hardness 
5-5 ; streak shining; powder nearly black. On charcoal emits co- 
pious arsenical fumes, and leaves a smaU black globule, magnetic. 
A minute fragment colours borax deep blue. 

Cobalt, massive tin white (Ph. 286; Th.»533). — Schladming, Styria. 
Hardness = 5*5 ; streak shining ; powder grey. Emits copious ar- 
senical fumes on charcoal, and fuses readily into a black globule, 
feebly magnetic. A minute fragment of the roasted globule colours 
borax deep blue. 
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CMMdi, aHelwwtwidM, su^jihiiret of. — ^Hardness » 5 0; powder black. On 
charcoal it decrepitates violently. Does Dot coutaiu aiiy water. 
Reduced to fine powder, and moistened, it may bo fused rather rt^a- 
dily, on charcoal, into a black globule, very feebly magnetic. IMotv 
fumng it emits fimies of sulphurous acid and weak arsenical fumen. 
A minute fragment of the bead colours borax deep blue. 

CMMlt, iaB^mbate (P. 286 ; Th. 533).— Bieber, Hesse. Hardness e= 50 ; 
streak shining; powder grey. On charcoal speedily emits fumes gf 
arsenic, and fuses readily into an iron-grey globule, not maffuetic. 
A minute portion of the fused globule colours borax a deep blue. 

CotaOt, tin wliite (Ph. 286 ; Th- 533).— Wittichen, Baden. Emits w- 
pious arsenical fumes, and ftises into a globule which is magnetic ; 
in other respects same as last* 

Coooolite {Vide Fyrcnane). (Th. 190 ; Al. 143).— Arendal, Nc^rway. 
Yields with some difficulty to the knife. In the forceps fuses on tlie 
edge, with effervescence, into a greeniHh translucent guMis. 5o waU^. 
With borax it is very slowly soluble. A minute fragment fomjs a 
bead. 

ColopliOBita (Vide Chnet). (Th. 147; AL 200).— Amj-diO, in 5r/r- 
way. Eefiists the knife. In the forceps fuses readily, witJj luuch 
intumescence and effervescence, intw a shiniug dark-brown globuk', 
not magnetic. Ko water- With borax WedLs uj>, and fu«KJS nt^i- 
dily, with slight effervescence, into a i^-ass, deeply colcmrtjd by 'wm. 
Contains some manganese. 

Oolmwliite ( Fufe Taatafite). (FL 272; Th. 4^4).— Ee«4»iJi4^ hmU-. 
DecrepitateB in the flame of cai»dl*r in a irtryng Leal ; i^hz*^ *ju i)i<; 
edge. Some moisture. With Txirax emits a iStrw Wbbl^^ ; )/r*j:iiki^ 
up into minute greenidb fraj^ent*, ai*d di^jv^lve* «l'/w}v wi/j a *^ia»)*, 
coloured by iron, whidi, if saturate l/ewm*^ i^^^^idb-ypaK^g*; \/y 
flaming, l^o manganese «r tunir^st^m. 

Copper, aeieidar anniato of (Vh^ ^t^O) — Jkm^Jlhx'M, CMti. I^^^i 
greenidi- white. On charoytd it dtjcn?] jJtatfA ; ^'/H'dfrW aaud tiiVitv 
teiied, it colourb the flam^; ^*«ab and l/iu*., isu^ n r*Aw^ r^A»4^ V^ 
metallic graiDt>. Contain* mu'JL wat»ir. 

Copper, OBtiHMHiiil p^vf' — ^JWid*. Uin*:; CynmrWl. Ti^Jd*: ^ja»>;v 
to tiie knife: biittk. <>l ♦^Uar^.^w*] it a*j*>r»?pilat^ ^ivi«3ul;r. vui 
when reduced t^ a fei*; }>vrd»sf- axiCl vu'jiiiU^x»h4, Jtt iu*^ fx-todw^. 
with Bome ebuliitauu and iiciirJiIiitti*-^; iiti^ a (tafifc i**;Mritt(«j»?ou* V^<i, 
attracted iwbh" in- tii*r iwi»t<5l. WiiU* iimiijjr it ^jiuiiit «uij>hu'^>va: 
aeid fmnet. and d*jjA«il* fc i^iutt ysr^iMyr; ^'xtx*^ ui^Afna^^ v^tui^,t 
when JDxasfxsw^ wrti in Qn^-«tU)J!iivycv: of atutuvstuii. M j* *';^v -^ 

& maHeau^ leuoirui^ 
Copp0% iiasic eodd^ ^ ^t tr^ >*!, i>Vt'^-'-l;Luv<iiiJiiiU*<^ Jf;iu<;r 1ft'.. 

roii%fum*A aIiCiu^<^ i>i5ttii*o *'^*t *wii<. *nivilUiivi wtu * <ifv*v //<is 
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Copper, taue oarbonate of (Ph. 319; Th. 618).~-Chessy, near Lyong, 
France. Yields easily to the knife ; hardness about = 4 ; streak pale 
blue. It effervesces with muriatic acid, particularly when scraped. 
On charcoal it blackens, then fuses rather readily, with some ebulli- 
tion, into a dark-grey bead, which consists of red oxide of copper, as 
is evident by powdering it; and, when well roasted, a globule of 
pure copper is obtained. It contains some water. It is not eo 
readily reduced as the red oxide. 

Copper, fibrous green oarbonate of (Ph. 320 ; Th. 602).— Knockma- 
hon Mines, Waterford. Yields easily to the knife; streak pale 
green. Effervesces with muriatic acid. On charcoal it blackens, and 
fiises quietly into a bead, which affords metallic copper much sooner 
than the blue carbonate. It contains a good deal of water. 

Copper G-lanoe (Ph. 308 ; Th. 599).— Botallack mine, Cornwall. 8eo- 
tile. On charcoal fuses readily, with some ebullition and scintillation, 
into a dark grey bead, not attracted by the magnet. While fusing 
it emits slight smell of sulphurous acid ; and when weU roasted, a 
globule of metallic copper will be found on breaking the assay. 

Copper, maaaive Vitreous Sulphuret of ( Vide Copper Glanoe), (Ph. 388 ; 
Th. 699). — Knockmahon Mines, Co. Waterford. Sectile ; powder 
black. On charcoal fuses readily, with some ebullition and scintil- 
lation, into a dark grey globule, feebly attracted by the magnet. 
Gives off slight sulphurous smell ; and when roasted, a globule of 
copper will be found on breaking the assay. 

Copper, obliqiie prismatic araeniate of (Ph. 331). — Cornwall. Streak 
bluish-green. On charcoal it melts very speedily into a fluid mass; 
emits smell of arsenic, and gives ahead of copper when well roasted. 
It contains water. 

Copper, ootoliedral arseniate of (PL 329).— Ting Tang, Cornwall. 
Yields easily to the knife ; streak nearly white. On chsircoal, at a 
low heat, it becomes green, then black, and fuses into a black scoria; 
disengages a slight smell of arsenic; and when well roasted, it yields 
grains of copper. Contains much water. 

Copper ore, grey. — Gross Kegel, Tyrol. Brittle ; yields easily to the 
knife ; colour of cut surface bright lead grey. On charcoal it decre- 
pitates violently, but when reduced to a fine powder and moistened, 
it fuses readily, with some ebullition and scintillation, into a dark 
scoriaceous bead, attracted feebly by the magnet. While fusing, it 
emits sulphurous acid fumes, and deposits a white powder, which 
becomes orange when moistened with hydro-sulphuret of ammonia. 
It is scarcely reducible per se, or charcoal, but with carbonate of soda 
it soon yields a malleable globule. In the open tube it decrepitates, 
emits acid fumes, and deposits a white powder, which becomes orange 
with hydro-sulphuret of ammonia. 

Copper, phoflvhaie of (Ph. 327). — Liebethen, Hungary. Yields easily 
to the knife ; streak greenish. On charcoal it fuses readily, with 
ebullition, into a dark shining bead, which, when well roasted, emits 
a flash of light ; when congealing, it then yields a bead of copper. 
Contains a little water. 
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€y0pp9t^ plnah-like Anenlafte <if (Ph. 332). — Cornwall On charcoal 
it speedily fuses, with ebullition, into a fluid mass ; emits copious 
fumes of arsenic, and is very soon reduced into a metallic bead. 
Contains a trace of water. 

Copper, purple (vide Buntkupferers). (Ph. 310 ; Th« 622). — Moldawa, 
Banat. Brittle, sectile; colour of cut surface, pale copper-red. 
On charcoal it fuses readily, without ebullition, into a dark grey 
globule, attracted by the magnet. While fusing, it emits a sulphu- 
rous smeU ; and when well roasted, a globule of copper. 

[Copper pyriiee. — Boasted on charcoal, forms a globule readily, which, 
when dissolved in borax, adding nitre, proves the presence of abun- 
dant iron, by the green colour of the bead when warm ; and of cop- 
per, by its intense blue when cold, — En.] 

Coiqper, red oxide of (Ph. 316 ; Th. 598). — Cornwall. Hardness about 
= 4 ; streak red. On charcoal it fuses readily, and is speedily re- 
duced. In the forceps it colours the flame green, and is reduced. 

Copper, rhomboldal amenlmte of (Ph. 330). — Cornwall. On charcoal 
it decrepitates, and is reduced to very minute scales ; but if very 
slowly heated, it fuses into a dark scoria. Emits some arsenical 
odour ; and when well roasted, it yields grains of copper. No water. 

Copper, right prismatlo ameniate of (Ph. 332). — Cornwall. Streak 
nearly white. On charcoal emits smell of arsenic ; fuses readily 
into a fluid mass, and is very soon reduced into a metallic globule. 
N"o water. 

Cork, mountain (Vide Hornblende). (Th. 208 ; Al. 147).— In a low 
heat it becomes orange-red, and fuses readily, with very slight effer- 
vescence, into a shining black bead. Contains some water. With 
borax fuses readily into a clear glass, coloured by iron. No manga- 
nese. 

Corundum ( Vide Emery) (Th. 211; Al. 167). — East Indies. Scratches 
steel readily. In the forceps it is quite infusible. Almost infusible 
with borax. Heated with solution of nitrate of cobalt, it becomes 
blue. 

Corundum, crystallised. — ^Mozzo, in Piedmont. Scratches topaz. In 
the forceps it becomes white, and is infusible. With nitrate of 
cobalt it becomes blue. Contains a trace of water, and is almost 
infusible with borax. 

Cruoilite (Th. 435).— Clonmel, Co. Tipperary. It is soft. In the for- 
eeps fuses on the edge into a grey glaze, and becomes highly 
magnetic. It contains a good deal of water. The crucilite is de- 
composed arsenical iron. 

CryoUte (Th. 251 ; Al. 22). — Ivakceet, Arkuts Fiord, South Greenland. 
Yields easily to the knife ; nearly as hard as calc spar. Does not 
fuse in the flame of a candle ; on charcoal fuses readily into a very 
fluid colourless globule, which becomes white and opaque when 
-cold ; and if kept for a short time in the reducing flame, it is con- 
verted into a white infusible scoria. With nitrate of cobalt the 
scoria becomes blue. Contains no water. With borax it fuses 
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speedily into a colourless bead, which becomes opaque on cooling, 
if it be saturated; and at a certain point of saturation, if cooled 
slowly, smsdl rectangular crystals may be observed. A little of the 
powder with sulphuric acid, heated on a piece of platina foil, cor- 
rodes a piece of glsiss placed over it. 
iJyprine {Vide Zdooraae) (Th. 262; AL 198).— Soulaud, Tellemarkin, 
Norway. Very brittle ; yields to the knife ; streak white. In the 
forceps it fuses readily, with intumescence and effervescence, into a 
muddy-green bead, red at its base, and colours the flame behind the 
assay a rich yellowish-green. No water. "With borax it breaks up, 
and fuses speedily into a clear glass, coloured by iron while warm. 
A fragment fused with borax, and touched with nitrate of potash, 
indicates the presence of manganese. Berzelius and Thompson have 
omitted to notice the very characteristic colour given to the flame 
behind the assay. Although Berzelius has not mentioned it, he pro- 
bably observed it, and was on that account induced to name it " Cu- 
pcrifcrous Idocrase." Dr. Thompson could not detect copper, and I 
also failed to detect it by reagents with the blowpipe* 

Datholite ( Vide BoiryoUte ; Borosinoate of Zdme). 

Diallagre (Th. 173.) — The Lizard, Cornwall. Hardness about = 3; streak 
white. In the forceps fuses on the edge slowly. Contains water 
With borax fuses slowly [with effervescence — En.] into a glass co- 
loured by iron. 

Diaspore {Vide Alumina, hydrated). — In the forceps decrepitates 
slightly ; blackens at first, and in a strong heat becomes white like 
enamel, but is infusible. With acetate of cobalt becomes blue. Gives 
off some water in the matrass. With borax effervesces a little at 
first, becomes white, tinges it faintly with iron while warm, and 
fuses very slowly. Entirely, but very slowly, soluble with bisul- 
phate of soda. 

•Diohroite {Vide ZoUte). (Th. 277; Al. 177).— Eric Matts, Sweden. 
Resists the knife. In the forceps fuses on the edge into a greyish 
blebby glass. No water. With borax emits some bubbles, and fuses 
rather slowly into a colourless glass. 

Dipyre (Th. 271 ; Al. 139). — Mauleon, Pyrenees. Hardness about 
= 4'0, In the forceps it fuses with effervescence, and some intumes- 
cence, into a blebby greyish globule. Contains a little water. 
With borax fuses, with continued effervescence, into a glass slightly 
coloured by iron. 

Dolomite. — From Mountrath, Queen's County. Scarcely as hard as calc 
spar. Effervesces briskly with nitric acid. In the forceps fiises on 
the edge into a greyish blebby translucent glass. No water. With 
borax effervesces briskly, and dissolves speedily. Contains a little 
iron. Heated with nitric acid, it leaves a large insoluble residue. 

SdeUte {Vide Prehnite) (Th. 317) — Tyrol. This mineral consists of 
two distinct substances — the dark red, or central portion, and the 
pale red fibrous portion. 
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The dark red central portion yields to the knife with difficulty ; 
streak white. Hardness ahout = 5' 5. D(5es not effervesce with mu- 
riatic acid. In the forceps it becomes white, and fuses, or rather 
only glazes, on th6 edges. With nitrate of cobalt it becomes blue. 
Contains much water. With borax it dissolves very slowly into a 
colourless gleiss. 

The pale red fibrous portion yields veiy easily to the knife ; streak 
white. Effervesces briskly with muriatic acid. Contains some water. 
In the forceps glazes on the edge, and becomes alkaline. With 
borax it effervesces much, and fuses very quickly into a trsmsparent 
glass, feebly coloured by iron. It dissolves in large quantity, and 
c£iimot be made opaque by flaming. 

». — ^North America. Yields to the knife. Hardness about = 5*5. 
In the forceps intumesces and effervesces much, and fuses rather 
readily into a very pale bluish globule, slightly blebby and trans- 
parent. No water. With borax fuses rather slowly into a transpa- 
rent glass slightly tinged with iron. 

SSgeran ( Fte^e Zdoorase) (Th. 259). — Eger, near Haslau, Bohemia. Its 
characters correspond with N"orway Idocrase, except that it does not 
contain manganese. 

aOaBoMte {Vide Nepheline). (Th. 363 ; Al. 142).— Stavem, Norway. 
Hardness about = 6*0 ; streak white. In the forceps soon fuses on 
the edge into a blebby colourless glass, but forms a bead slowly. 'No 
water. With borax it dissolves very slowly ; reduced to powder, 
and moistened with nitric acid, it gelatinizes speedily. 

Xmery {Vide Corundum). (Th. 211 ; Al. 167).— East Indies. Its cha- 
racters are the same as Corundum. 

Smeiy — Ochsenkopf, near Schneeberg in Saxony. Scratches quartz 
readily. Magnetic. In the forceps, in a good blast, it fuses into a 
black magnetic slag. With borax the iron dissolves, leaving a large 
residue. 

SSmmoiiiie ( Vide Strontiaa, carbonate of). — Massachussets. Hardness 
= 3*0. Effervesces with nitric acid, and otherwise corresponds with 
the characters of carbonate of strontian. Thompson's Kecords of 
Science, June, 1836, p. 414. 

Si^dote(Ft(f€ArendaUte; Zoisite). (Th.364; Al. 150).— From Bourge 
D'Oisans, Dauphin^. Resists the knife. In the forceps intumesces, 
and fuses readily into a brown scoria, which, in a good heat, melts 
into a brilliant black bead; not magnetic. No water. With borax it 
breaks up, and fuses rather readily into a clear glass coloured by iron. 

Kpidote. — Knockmahon Cliffs, County Waterford. In the forceps 
it fuses, with intumescence and effervescence, readily into a dark 
scoria, which, in stronger heat, is converted into a shining black 
enamel. No water. With borax fuses into a glass coloured by iron 
while warm. 

Spldote, mangraneslan (Th. 366; Al. 151).— From Aosta, Piedmont. 
Hardness about =5*5. Scratched by a knife, streak reddish pink. In 
the forceps it intumesces much, effervesces, and ftises readily into a 
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brilliant dark purple bead. No water. With borax it effervesces, 
and dissolves speedily into a glass of a deep violet colotir. 

Spiirtilbite ( Al. 127).-— Faroe. Hardness about = 4*0. In tlie forceps it 
intumcsccs and curls up a little, and fuses readily into a white 
blebby globule, rendered perfectly transparent in a long-contbiued 
heat. Contains much water. "With borax fuses readily into a co- 
lourless glass; gelatinizes slightly in cold nitric acid. 

EriiiKe (Th. 341). — Antrim. Yields to the nail; streak white; feels 
soapy. In the forceps becomes white, an4 fuses with slight effer- 
vescence into a white blebby glass, rendered more transparent in a 
strong heat. Contains much water. With borax it effervesces a 
little at first, and fuses rather slowly into a colourless glass ; with 
nitrate of cobalt it fuses into a blue glass ; with bi-phosphate of soda 
it dissolves slowly into a colourless glass, which becomes opaline 
when cold, and leaves a transparent skeleton of silica. Mr. Allen 
had given the name of Eriniteto an Arseniate of copper, said to be from 
the county Limerick, previous to the publication of Dr. Thompson's 
Mineralogy. — AUan, p. 83. 

Esaonite {Vide Garnet). (Th. 265; Al. 201).— County Donegal 
About as hard as quartz. In the forceps fuses quietly and rati^er 
readily into a transparent greenish globule, slightly blebby. No 
water. With borax dissolves slowly into a glass coloured by iron 

Fablunite, massive {Vide Bonsdorffite). (Th. 284; Al. 101).— Eric 

Matts, Sweden. Yields easily to the knife; almost sectile; streak 
white. In the forceps becomes white, and fuses on the edge (intu- 
mesces and curls up a little) and surface into a white blebby glasa 
Contains some water. With borax fuses very elowly into a colour- 
less glass. 

Fluate of Zaime, ootohedral. — In the forceps decrepitates violently ; re- 
duced to powder, and moistened, it fuses readily into a white bead, 
which turns turmeric paper brown. Contains some water. With 
borax fuses rather readily into a clear glass, which becomes opaque 
by flaming, if a sufficient quantity of the assay be used ; heated on 
platina foil with sulphuric acid, it corrodes glass placed over it 
Some specimens, in the forceps, phosphoresce, and emit a purple 
light for an instant, decrepitating slightly. 

Franklinlie (Ph. 219) . — New Jersey, North America. Yields to the knife. 
Powder reddish-brown. A minute fragment is taken up by thp mag- 
net. In the forceps it fuses on the edge with some difliculty, and is 
rendered more attractable by the magnet. No water. With borax it 
dissolves slowly, the glass is coloured by iron; by adding a little nitre, 
the purple colour of manganese becomes evident in the outer flame.^ 
I bdieve Franklinite contains much less of manganese than its ana- 
lyses indicate. 

[Fuchsate. — Tyrol. In the forceps, fusible on the edge with great diffi- 
culty. With borax dissolves very readily, with efferv^escence, leav- 
ing a permanent green colour in the bead (chrome). In microcosmic 
salt dissolves with equal facility, leaving a skeleton ; and the bead 
is coloured'green when hot, colourless when cold (iron). — En.] 
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Fuller's Sarth (Th. 246 ; Al. 307).— Nutfield, Surrey. Adheres to the 
tongue. Yields to the nail, and receives a poHsh from it ; immersed 
in water, it falls into a pulpy mass. In the forceps it becomes brown, 
intumesces slightly, effervesces, and fuses readily on the edges into 
a greenish enamel, and forms a greyish blebby bead with difficulty. 
Contains water. With borax dissolves rather slowly into a transpa- 
rent glass coloured by iron while warm. 

Oabronite (Th. 289). — Stavem, Norway. Translucent on the edge. 
Yields to the knife: hardness about = 5*5; streak white. In the 
forceps, when gently heated, it becomes white and opaque, and a 
thin fragment fuses into a white blebby globule, which becomes trans- 
parent, if intensely heated. Contains little water. With borax it ef- 
fervesces a little at first, and fuses very slowly into a colourless glass. 

[Oadolinite. — Sweden. In the forceps glows intensely, and turns 
whitish-grey, fusing on the edge with slight intumescence. Con- 
tains water. With borax dissolves readily, giving a transparent 
bead coloured with iron. With microcosmic salt dissolves very slowly, 
and gives a transparent bead. — ^Ed.] 

[O-adoliniie. — County Donegal. In the forceps fiises readily into a black 
bead, with intumescence and ebullition. Contains water. With 
borax dissolves readily, with effervescence at first, into a bead coloured 
by iron when hot, colourless when cold ; with nitre added, behaves as 
before, but the bead is greyish when cold. In microcosmic salt, dis- 
solves, leaving a siliceous skeleton ; bead coloured by iron while hot, 
of pearl-grey colour when cold, and somewhat opaque when nitre is 
added Ed.] 

Oamet. — Vesuvius. In the forceps it fuses, with slight effervescence, 
into a dark green glass. Contains no water. With borax it effer- 
vesces a little at first, and small fragments fuse very slowly into a 
colourless glass, indicating a little iron while warm. 

G-amet ( Vide Allochroite, Colophonite, Cinnamon Stone, fistfoniie). — 
Resists the knife ; hardness nearly =7*0. In the forceps it fuses rea- 
dily into a very brilliant black magnetic globule; in the inner 
fl^me it intumesces a little. "No water. With borax fuses slowly 
into a glass deeply coloured by iron. 

G-amefc. — ^Eesists the knife ; hardness about = 7*5. In the forceps in a 
low heat becomes opaque, but regains its tnmsparency on cooling ; 
^ fuses quietly into a brilliant black globule, not magnetic. With 
borax fiises slowly into a glass coloured by iron. 

Garnet, Fyropo or Bobemian (Th. 268 ; Al. 200). — It is not affected 
by the file. In the forceps, in a low heat, it becomes opaque, and 
regains its colour and transparency when cold ; in the inner flame 
it effervesces, and fuses on ttie surface into a dark green glass, and 
scarcely forms a bead. Contains no water. With borax it fuses 
very slowly into a clear glass, indicating iron while warm, but be- 
comes a bright chrome green when c^ld, [Fuses on the edge with 
difficulty. With borax fuses with difficulty into a bead coloured 
permanently green, indicating the presence of chrome. — En.] 
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CNumet, yellow maaganesiaii. — Franklin Furnace, Sussex, New Jersey. 
Resists the knife. In the forceps fuses readily into a shining black 
globule. 'No water. With borax dissolves slowly into a glass co- 
loured by iron ; when nitre is added, and again heated, tiie glass 
becomes deep purple. 

Ctehlemie (Th. 281 ; Al. 161).— From Mount Monzoni in the Valley 
of Fassa, in the Tyrol. Scarcely yields to the^nife; streak white. 
In the forceps fuses rather slowly on the edge, with some ebullition, 
into a muddy green glass, a very small fragment fuses into a bead. 
Contains a little water. With borax fuses slowly into a colourless 
glass, indicating a little iron while warm ; with biphosphate of soda 
I'uses slowly into a clear glass, which becomes opaline when cold, 
and leaves a skeleton of silica undissolved. This specimen does not 
gelatinize when reduced to powder, and moistened with nitric acid. 
Thompson asserts it does. 

G ibbsite ( Vide Alumma, hydrated). 

GieseoUte (Th. 382; Al. 100).— AkuUiarasiarksuk, Greenland. Yields 
readily to the knife ; streak white. In the forceps whitens ; and in 
a good blast fuses on the edge into a white enamel. With borax it 
effervesces a little at first, and ftises very slowly into a colourless 
glass, indicating iron while it is warm. Bare. 

Gilbertite (TL 235). — Cornwall. Yields easily to the knife; sectile. 
In the forceps fuses slowly on the edge into a white enamel. Trace 
of water. With borax emits a few bubbles, and fuses slowly into a 
colourless glass ; with acetate of cobalt, a deep blue. 

ameliniie {Vide HydroUte). (Th. 340; Al. 119).— labnd Magee, 
county Antrim. Yields rather easily to the knife ; hardness 4*5 ; 
streak white. In the forceps partly falls to powder, then fuses 
quietly but slowly into a white blebby glass, semi-transparent when 
iutensely heated. Contains much water. With borax ftises readily, 
leaving a skeleton which dissolves slowly ; does not gelatinize with 
nitric acid. 

Grenatite (Th. 279 ; Al. 202).— Manetsok, North Greenland. Scarcely 
j-ields to the knife. In the forceps it is infusible, but in a thin 
fragment blackens, and glazes a little in a good blast. Not magnetic 
after roasting. With borax effervesces a little, and is scarcely soluble. 

[Grenatite. — Fuses with extreme difficulty, on the edge, turning black; 
and with borax, dissolves very slowly, with slight effervescence at 
first Ed.] 

HaUoysite (Th. 239 ; Al. 73) — Angleur, near Liege, France. Adheres 
to the tongue. Yields to the nail, and receives a poHsh from it; 
brittle. In the forceps it becomes first brown, then white ; and is 
almost infusible ; a thin edge glazes in a good blast. Contains much 
water. With borax it is nearly insoluble. Heated with nitrate of 
cobalt, it becomes blue on the edge. 

Harmotome. — Strontian, Argyleshire. Yields rather easily to the knife. 
In the forceps, when roasted, it becomes white and opaque, and very 
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brittle, and fuses quietly into an opaline globule. Contains much 
water. With borax it breaks up, and dissolves very slowly into a 
colourless glass. 

Harmoiome (Th. 349; Al. 116) — Luganure, county Wicklow. It 
requires a stronger heat to fuse it than the specimens from other lo- 
calities ; characters similar in other respects. 

Harmotome (Th. 349; Al. 116).— North of Ireland. Hardness about 
= 4*0. In the forceps becomes white and opaque, and fuses quietly 
into a milky globule, slightly blebby, and not rendered more trans- 
parent in a strong heat. Contains much water. With borax dis- 
solves very slowly into a colourless glass. 

Barmotome (Th. 349; Al. 116). — St. Andreasberg, Hartz Mountains. 
Yields to the knife with some difficulty. In the forceps becomes 
white, and fuses rather slowly into a white bead, rather opaque, 
and not blebby. Contains much water. With borax dissolves very 
slowly into a clear glass. 

[Many specimens of Harmotome, in the forceps, decrepitate and 
become opaque, afterwards glow brilliantly, and then fuse, indicat- 
ing soda by the flame. — Ed.] 

Baiiyne. — Vesuvius. Does not yield to the knife. In the forceps, in a 
good blast, fuses on the edge, with very slight effervescence, into a 
colourless blebby glass. With borax effervesces and fuses in large 
quantity, into a colourless glass. 

aelvine (Th. 622.) — Saxony. Hardness = 6*0 ; streak white. In the 
forceps fuses with effervescence into an opaque yellow globule. 
With borax indicates manganese in the oxidating flame. No water. 

Sematiie, fibrous brown ( Vide Iron, hydrous oxide of). (Ph. 221). — 
Glandore, County Cork. Hardness=5; streak bright yellowish-brown. 
In the forceps blackens and becomes magnetic, and fuses on the 
edge. Contains water. 

Bematite, fibrous red (Ph. 218). — Eestormal Mine, Lostwithiel, Corn- 
wall. Not attracted by the magnet Yields with some difficulty to 
the knife. Hardness 6*6 ; streak dark red. In forceps decrepitates 
at first, and fuses into a grey magnetic scoria. It contains some 
water. 

Beulandiie (Th. 346; AL 126).— Osteroe, Faroe Isles. Hardness 
about = 3*5. In the forceps becomes white ; intumesces much; curls 
up ; fuses into a white blebby bead. Contains much water. With 
borax it fuses rapidly into a colourless glass. The white rough 
grains are infusible alone, and very slowly soluble with borax. Ke- 
duced to a fine powder, it does not gelatinize when moistened with 
nitric acid. 

Hismgeriie. — Bodenmais, Bavaria. Yields to the knife ; streak brown- 
ish. In the forceps it fuses on the edge, and becomes magnetic. 
Contains much water. With borax fuses speedily into a glass co- 
loured by iron. No trace of manganese. 

Hornblende ( Ft e^6 Aotinolite ;Amphibole ; Anthophyllite ; Asbestus; 
MountfunOork; Smarafrdite; TremoUte). — jN^orway. Yields to the 
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knife. In the forceps fuses readily, and with scarcely any effer- 
vescence, into a black globule [or black scoriaoeous mass — ^Ed.] No 
water. With borax emits a few bubbles, and dissolvea slowly. 

Hornblende, ferrugmous (Th. 198; Al. 145). — ^Hardness = 4* 5 j streak 
greenish. In the forceps intumesces and effervesces a good deal, and 
fuses very speedily into a black globule, feebly magnetic. No water. 
With borax dissolves speedily into a glass deeply colotired by iron. 
'No manganese. 

HydroUte (Ftde ChneHnite). (Th. 340; Al. 119).— North of Ireland 
Hardness about = 4-0. In the forceps becomes white, and falls to 
powder ; if very slowly heated, it fuses into a blebby white globule. 
Contains much water. With borax effervesces a little at first, and 
fuses readily into a colourless glass, leaving a small residue, which 
is more slowly soluble. 

H7perstliene(Fu^ Pyroxene). (Th. 201 ; Al. 106).— Hardness about 
= 4*5. Superficial streak brown, deep streak greenish-grey. In the 
forceps a small portion fuses into a dark green bead; a lai^ piece 
fuses only on the edge. Contains a trace of water. With borax 
fuses rather readily into a clear glass, coloured by iron. No man- 
ganese. It is rarely found crystallized. 

H3pperathene. — Hardness about = 5*0 ; streak white. In the forceps in 
the inner flame fuses on the edge, with some ebullition, into a dark 
glaze. "No water. With borax fuses very slowly into a glass co- 
loured by iron. 

Idocrase ( Vide Egeran ; Cyprine). (Th. 259 ; Al. 198).— Yields to the 
knife; streak white. Hardness about = 5*5. In the forceps it fiises 
readily, with intumescence and effervescence, into a brilliant dark- 
coloured globule, which in the outer flame becomes nearly transpa- 
rent ; and its opacity is restored in the reducing flame. With borax 
it effervesces a little, and fuses speedily into a glass coloured by iron. 

Idocrase. — l^orway. Resists the knife. In the forceps intumesces 
and effervesces much, and fuses readily into a dark, olive-coloured 
brilliant globule ; not rendered more transparent by flaming. No 
water. With borax it breaks up, and fuses speedily into a cleai 
glass, coloured by iron, which gives a trace of manganese on the 
addition of nitrate of potash. 

ZoUte {Vide Dichroite; PyrargilUte). 

Iron, Arseniate of, — Cornwall. Yields very readily to the knife; streak 
nearly white. On charcoal it fuses read&y, with intumescence^ into 
a dark globule, attracted by the magnet; it emits some smell of arsenic. 
Contains water. Dissolves readily with borax. 

Iron, carbonate Qi{Vide Sphadrosiderite). — Cornwall. Yields easily to 
the knife ; streak white. Does not effervesce with cold acids. lii 
the forceps, by a gentle heat, it assumes a shining black colour, and 
becomes magnetic; in the inner flame it fuses on the edge. No water. 
With borax it emits bubbles at first, and dissolves readily into a glass 
deeply coloured by iron. 
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Iron, orystalUsed 01igiate(Th. 434.)— Isle of Elba. Yields with some 
difficulty to the knife. Hardness = 5*5 ; streak red. Feebly attracted 
by the magnet. ^ In the forceps fuses with difficulty on the edge, 
[throwing out brilliant scintillations, if the experimenter understand 
the use of his blowpipe — En.] and becomes strongly magnetic. With 
borax it dissolves slowly into an olive-yellow glass. 
Zrcm Earth, blue, (sulMeaqtiiipluMqfiliate of Iron). — Cornwall. Yields to 
the nail ; streak blue. It fuses readily into a metallic-looking glo- 
bule ; magnetic when well roasted. Contains much water. With 
borax it fuses speedily into a glass coloured by iron. 
Iron, hjdronm ovide of ( Vide Btomatiie, bvown). (Th. 320). — Eestormal 
Mine, near Lostwithiel, Cornwall Not magnetic. Brittle; hardness 
= 6-0 J streak yeUowish-brown. In the forceps fuses on the edge 
without difficulty, and in a strong heat scintillates; it becomes 
strongly magnetic. Contains water. 
Iron, magnetio oxide, fascioiilated columnar. — Bohemia, or Eranconia. 
Before roasting, and in a good heat, fuses into a black magnetic scoria. 
Contains water. It is very remarkable for its magnetic property. 
Iron, maMdve phosphate of. — North America. Streak bluish. In the 
forceps it decrepitates ; but if slowly heated, it fuses readily into a 
black globule. This appears to be the Mullicite of Thomson, p. 452. 
Iron Ore, bog (Ph. 222).— North of Ireland. Hardness about = 35. 
Powder yellowish -brown. In the forceps blackens, fuses readily on 
the edge, and becomes magnetic. Contains much water. 
Iron ore, liamellar Specular. — Arinahincha, county Cork. Not mag- 
netic. Yields to the knife. Powder dark red ; very thin laminaB 
transmit a blue-red light, when viewed with a lens. In the forceps 
it fiises on tjie edge, and becomes magnetic. 
Iron, oxydulated, (Magnetic Oxide). — Hay tor Mine, Dartmoor, De- 
vonshire. Brittle; hardness = 5*5 ; powder black. Attracted by the 
magnet, but does not attract iron filings. In the forceps, in a strong 
heat, it fuses on the edge, into a steel-grey mass, but a small frag- 
ment forms a bead with great difficulty. With borax fuses rather 
readily into a glass deeply coloured by iron. 
Iron, phosphate of (Tivianite), (Th. 455). — Dobschau, Hungary. 
Yields very easily to the knife ; hardness = 1*5 ; streak blue. In the 
forceps it fuses very readily into a greenish-black globule, with a 
metallic lustre, which becomes magnetic when well roasted. Con- 
taius much water. With borax it fuses speedily into a glass co- 
loured by iron. It contains no manganese. 
Iron Psrrites, magnetio (Ph. 213).— Hardness about =4 -5. Powder 
greyish-black. On charcoal it emits the smell of sulphurous acid, 
and fuses readily into ^ globule, brilliant while hot, greyish- black 
and rough when cold. It is attracted by the magnet, both before 
and after roasting. 
Iron, radiated carbonate of. — Kannioak, Greenland. Hardness = 4 ; 
streak white. Does not effervesce with cold muriatic acid ; dissolves 
with effervescence in warm acid. In the forceps it blackens, and be- 
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comes magnetic ; in a strong heat it fuses on the edge into a black 
glaze. Contains water. With borax effervesces, and dissolves rea- 
dily into a glass coloured by iron. No trace of manganese. This 
mineral is generally supposed to be brown wavellite, and is sold in 
London at a very lugh price. 

Iron, TItaaiferous (Ph. 216) — Auvergne. Translucent on the edga 
Hardness=5*0-5*5; streak greyish. Infusible. With borax slowly so- 
luble into a glass coloured by iron ; with salt of phosphorus, dissolves 
slowly into a glass coloured by iron while warm ; reddish amethyst 
colour when cold. 

Iron, Tungratate of (Wolfk'am), (Phu 236) — ^Zinnwald, Bohemia. Hard- 
ness = 4*5 ; streak reddish-brown. In the forceps it j^ises rather 
readily into a black scoriaceous bead not attracted by the magnet 
No water. With borax, dissolves readily, in the outer flame, into a 
glass, reddish-purple when cold ; in the inner flame it is greenish 
while warm, and nearly colourless when cold. 

Zsopyre (Th. 377 ; Al. 190).— Prom Huel Bassett, Cornwall. Not so 
hard as quartz ; powder greenish- white ; thin fragments are trans- 
lucent, with an olive colour. In the forceps it is infusible, but 
loses its colour and becomes greyish- white. Contains a good deal 
of water. With borax dissolves very slowly into a glass, coloured by 
iron while warm ; with biphosphate of soda partiaUy fiises, and be- 
comes slightly opaline when cold, if saturated. 

[Jelletite. — Saas Thai, Switzerland. Hardness = 7; sp. gr. = 3*741. In 
the forceps turns black, and fuses, with difficulty, on the edge. No 
water. With borax, fuses into a bead coloured with much iron. 
With microcosmic salt dissolves slowly, leaving no skeleton. This 
is a variety of Garnet. — Ed.] 

Johannite (aulphate of XTranium) (Ph. 271).—- Joachimsthal, Bohemia. 
Sectile ; powder very pale green. In the forceps, at a low heat, it 
becomes orange-coloured; is reduced in size (probably owing to the 
vaporization of the water), and is infusible. Contains much water. 
With borax it effervesces, and dissolves readily into a glass of a 
yellow colour, not discharged on adding nitre. Dissolves readily in 
nitric acid, with effervescence ; at least, the yellow pulverulent coat- 
ing behaves thus with nitric acid. Extremely rare. 

KarphoUte (Th. 325; Al. 161).— Schlackenwald, Bohemia. Hardness 
about = 5*0 ; streak white. In the forceps becomes white, and ftises 
rather readily, with ebullition, into a yellowish bead. Trace of 
moisture. With borax, in outer flame fuses, rather readily, with 
slight effervescence at first, into an amethyst-coloured glass. 

KarphoUte (Th. 325; Al. 161) Schlackenwald, Bohemia. Hardness 

about = 4 ; streak white. In the forceps the fibres diverge, and fume 
with slight intumescence and effervescence into a pale brown scoria, 
which, in a good heat, forms a bead of the same colour. No water. 
With borax dissolves readily into a glass, coloured by manganese in 
the outer flame ; in the inner flame it becomes colourless. 
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miiidto (Th. 330 ; Al. 102).— Kminey Quany, near Dublin. TieLda 
easily to the knife ; streak white. In the forceps, at a low heat, it 
blackens, then intumesces a litUe, and ^ses on ^e surface into a 
rough white enamel ; a minute splinter fuses into a shining white 
globule. Contains some water. With borax effervesces at first, in- 
dicates some iron, and ftises very slowly into a colourless gliws. 

{In the forceps intumesces, and melts into a glassy bead, more rea- 
dily than Spodumene ; flame indicates sHght trace of Lithia; and, 
in melting, the assay glows brilliantlv. — En.] 

Sirwaalte (Th. 378). — Moume Mountains, county of Down. "Yields 
easily to the knife ; streak nearly white. Effervesces with muriatic 
acid, very bri^y if reduced to powder. In the forceps it intumesces, 
and effervesces a little at first, and ^ses readily into a shining black 
globule, very feebly magnetic. Contains a little water. With bo- 
rax it effervesces a little at first, and fuses rather quickly into a glass 
deeply coloured by iron. No trace of manganese. 

Kyaalte ( Vide Buoholslte ; Rluetuite). 

Kyaaite (Th. 241 ; Al. 108).—St Gk)thard. Yields easily to the knife 
on the broad plane of the prism, while the edge of the crystal resists 
the file ; streak white. In the forceps it is inftisible ; and when in- 
tensely heated, it loses its colour, and becomes white. Contains no 
water. With borax it is almost infusible. With nitrate of cobalt 
it becomes blue. 

Kyanite (Th. 241 ; Al. 108).— Shetland Isles. Hardness about « 4-0. 
In the forceps infusible. No water. With borax scarcely soluble. 

X<abradorite (Th. 297 ; AL 139).— Gweebarra Eiver, Donegal. In the 
forceps ^ses on the edge into a clear glass ; in a good heat a small 
fragment forms ahead. With borax it is very slowly soluble. No 
water. 

ZAimioiiite (Th. 332; Al. 120). — Maggia, St. Gothard. Hardness about 
«4-0. In the forceps, at a low heat, it blackens for an instant, then 
fuses quietly but slowly into a rough blebby colourless glass, and 
scarcely forms a bead. Contains a good deal of water. With borax 
it is very slowly soluble. Does not gelatinize in nitric acid. 

lutfuUte (Vide Bluespar) (Th. 310; Al. 157).— Vorau, Styria. 

Yields to the knife ; streak pale blue. In the forceps loses its co- 
lour, and fuses on the edge into a white enamel. With borax fuses 
into a glass coloured by iron. 

Ziead, araeniate of (Ph. 364). — Johanngeorgenstadt, Saxony. Hard- 
ness = 3*6 ; streak white. On charcoal it decrepitetes a little ; fuses 
readily ; emits the smell of arsenic, and nothing remains but globules 
of metallic lead. 

Zioad, araenlo-phosphate of (Ph. 362). — Cumberland. Hardness = 3*5 ; 
streak white. On charcoal it ftises quietly, with some ebullition, 
into a globule, which on cooling becomes white, and crystallizes into 
polygonal facets, emits a faint smell of arsenic, and yields some glo- 
bules of lead. 
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Xioad, araenlo-phiMpliate of. — West Fell, Camberland. Of a wax-yellow 
colour. Hardness = 8*0; streak yellow. On charcoal decrepitates; 
but if slowly heated, it melts, and emits a faint smell of arsenic ; me- 
tallic globules of lead are formed, and enveloped in a glassy reeddue, 
which forms a globule with difficulty; it crystallizes on cooling. 
Bare. The dark-coloured crystalline globule, when fused with 
borax, forms a colourless glass, which becomes green when cold: this 
is, probably, owing to a minute portion of chrome. 

XiOad, fasoionlated brown arseniate of. — Cornwall. Hardness « 3*5 ; 
streak white. On charcoal it fiises readily, and emits faint odour of 
arsenic, and nothing remains on the charcoal but grains of lead. 

X.ead,oliromateof (Ph. 368 ; Th. 560).— Beresoff Mine, Siberia. Hard- 
ness =2 5 ; streak and powder orange-yellow. On charcoal it decre« 
pitates violently; reduced to powder, and moistened, it becomes black, 
and fuses readily into a black fluid mass; deposits minute globules 
of lead round the assay, and leaves a black scoria, infusible, and not 
magnetic. With borax fuses into a deep green glass, opaque nnlesB 
a very minute portion of the assay be used. 

XiOad, molybdate of, orystallized (Th. 562). — Bleiberg, Carinthia. 
Hardness = 3*0 ; streak white. Decrepitates violently on charcoal; 
it fuses, when reduced to powder and moistened, into a yellow mass, 
and globules of lead are formed. With salt of phosphorus a small 
portion of assay fuses readily into a glass of a fine green colour. 

Zioad, mupiatoof (Ph. 360; Th. 557).— Churchill, in the Mendip Hillfl, 
Somersetshire. Hardness = 2*5; streak white. On charcoal it decre- 
pitates ; reduced to powder and moistened, it is speedily reduced to 
metallic lead on charcoal, and exhales white fumes ; heated wiiii 
biphosphate of soda, and peroxide of copper, the flame assumes a 
fine blue colour for an instant. Extremely rare. 

Zioad, phosphate of (Ph. 362). — Luganure, county Wicklow. Hardness 
= 3'5 ; streak white. On charcoal fuses readily, with slight ebullition, 
into a globule, yellow while warm, pearly white and crystallized 
when cold ; with carbonate of soda it yields globules of lead. 

Zioad, phosphate of. — From Drigeth, West Eell, Cumberland. Soluble 
in warm nitric acid, without effervescence. Character same as 
last. 

XiOad, green phosphate of. — Luganure, county Wicklow. On charcoal it 
decrepitates ; but if slowly heated, it fuses with some ebullition into 
a globule, which crystallizes in large facets when cold ; but if the 
fusion is prolonged, it retains its globular form even when cold. 

Xead, brown phosphate of. — Przibram, Bohemia. Hardness = 3*5; 
streak white. On charcoal fuses readily and quietly into a globule, 
which crystallizes in broad facets when cold ; at the moment it crys- 
tallizes, a gleam of light is emitted by the globule; it does not contain 
arsenic ; with carbonate of soda it gives globules of lead. 

Zaoad, brown phosphate of. — Huelgoet, Lower Brittany. Hardness^ 3*0 ; 
streak white. On charcoal minute particles fly off with slight de- 
crepitation ; fuses readily into a bead, which is white and crystal- 
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lized on its surface when cold. No water. With borax effervesces 
a little, and dissolyes rapidly into a glass, transparent and yellow 
while warm, colourless when cold. Becomes opaque by flaming. 
"With carbonate of soda it is speedily reduced. 

Xiead, sulphato-oarbonate of (Ph. 358 ; Th. 567) — Lead Hills, Cum- 
berland. Hardness =2-5. Does not effervesce in acidj it is partly 
dissolved. On charcoal does not decrepitate, and fuses readily into 
a brown mass, and yields globules of lead. 

Xiead, sulphate of (Ph. 865 ; Th. 559).— Paris Mine, Isle of Anglesea. 
Hardness = 3*0. On charcoal, in the outer flame, fiises quietly and 
readily into a globule, which is white when cold, and in the reducing 
flame it speedily yields globules of lead. 

Xtoad, sulphate of. — Luganure Mine, county Wicklow. It decrepitates 
strongly when heated ; in other respects it is similar to the last. 
Extremely rare in this locality. 

, sulphuret of. — Hero Shaft, Luganure, county Wicklow. Yields 
easily to the knife. On charcoal it fuses qxiietly, and becomes very 
fluid ; in the reducing flame it yields grains of lead, and deposits a 
yellow powder on the charcoal ; does not emit smell of sulphur while 
fusing. 

Ad, TvakgBtate of (Ph. 370). — Zinnwald, Bohemia. Hardness = 3-0 ; 
streak white. On charcoal it fusefe readily into a dart-coloured glo- 
bule. No water. With borax dissolves readily into a glass, which 
becomes opaque and white when cold, if a large portion of the assay 
be used. 

, vanadiate of (Ph. 370 ; Th. 573) — ^Wanlock Head, Lead Hills, 
Cumberland. The crystals are aggregated in small globules. Hard- 
ness = 3*0 ; streak white. On charcoal it fuses readily, with ebullition, 
and is partly reduced to metallic globules, and a black scoriaceous 
mass remains. No water. With borax it dissolves readily, and 
on cooling becomes opaque ; and blue (by reflected light only), if the 
proportion of the assay be large ; but if a sniall portion be used, the 
bead is emerald green. 

Zaead, vaaadiate of, oompaot mamSllated: — ^Wanlock Head, Lead 
Hills, Cumberland. Hardness = 3*5-4 '0. Its pyrognostic characters 
are the same as the last. 

Ziefauntite (Th. 338). — Glenarm, county Antrim. Yields to the knife ; 
hardness about =4*0. In the forceps fiises quietly into a blebby co- 
lourless bead. Contains water. With borax it fuses rather slowly 
into a colourless glass. Gelatinizes feebly in nitric acid. 

Ziepidokrokite. — Pfortzheim, Baden. Yields easily to the knife ; streak 
yellowish-brown. In tlie forceps fuses into a grey metallic-looking 
magnetic globule. With borax it fuses speedily into a glass deeply 
coloured by iron. Contains water. Nitre does not indicate manganese. 

Ziepidolite (Th. 861 ; Al. 93).— Kozena, Moravia. Yields easily to the 
knife ; streak white. In the forceps ftises very readily, with intu- 
mescence and effervescence, into a white vesicular globule, which 
becomes transparent and colourless, if heated intensely for a short 
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timei With borax, it fuses speedily with e&rvescence, and in laige 
quantity, into a colourless ghiss. [The borax bead, held in the oxy- 
dating flame, acquires an amethystine colour, indicating the presence 
of manganese — Ed.] I could not detect boracio acid hy the Wow- 
pipe with Dr. Turner's flux of bisulphate of potash, and fluate of 
lime. While fusing, it tinges the flame behind the assay caimine- 
red, particularly if the jet be passed near the assay and dioes not en- 
velope it ; if the assay be fiised with ^wdered fluor spar, the red 
colour is readily perceived. Heated with sulphuxi^ add on pktma 
foil, and a piece of glass placed orer it, it gives a traoe of fbionc 
acid. 

Iteuolte (Th. 286; Al. 112) Yields to the knife. In the foEQeps 

emits a brilliant light, and in good blast fuses en the eig^ into a 
clear glass. With borax dissolves very slowly into a dear gLaaa. 

Iievirne (Th. 335 ; Al. 118). — ^Benevenagh, county Deny. Yields to the 
knife. In the forceps becomes white, intnmesces much^ and faaes into a 
white blebby globule. Contains much water. With borax dissolves 
speedily into a transparent glass, with slight eflervescence. Does 
not gelatinize with nitric acid. 

zaevrite (Th. 148 ; Al. 230).— Eio la Marina, Island of Elba. Hard- 
ness about = 5-5 ; powder blackish-green. Not magnetic before 
roasting. In the forceps it becomes magnetic wheii gently heated, 
and fuses readily, with slight eflervescence, into a black magnetic 
bead. With borax effervesces for an instant and fuses rather slowly 
into a transparent glass deeply coloured by iron. Does not contam 
manganese. 

lAmos blseaqulhydroiis aneniate of; (PharmaooHte) (TIl 135 ; Al. 
21). — Princess Sophia Mine, near Wittichen, Baden. On ohaicoal 
it gives out a faint arsenical odour. In the forceps it fuses readily, 
with some eflervescence and intumescence, into a bluish globole, 
opaque. Contains much water. With borax fuses readily into a 
pale cobalt-blue glass. 

Ume, ikhosphate of ( Vide Apatite). — Arendal. Hardness about = 
4'5 ; streak white. In the forceps fiises slowly on the edge into a white 
glaze. No water. With borax it dissolves very slowly, and becomes 
opaque by flaming ; it is entirely soluble in biphosphate.of soda. 

Xalme, Tungrstate of (Fh. 182) Bohemia. Hardness » 4*0 ; streak 

white. In the forceps it becomes white, then grey, and fuses on the 
edge, with difficulty, into a dark grey glaze. No water. With borqx 
dissolves, rather readily in the inner flame, into a glass bluish-grey 
when cold, and it becomes white by flaming. 

XaSine, Tiuiinitate of, amorphous. — Schoenfleld, Bohemia. Hardness = 
4*0. Decrepitates a little ; acts with fluxes like the preceding, ex- 
cept that it does hot become grey in the reducing flame. 

Xaithomarge (Th. 374). — Adheres to the tongue. Yields to the nail, 
and receives a polish from it. In the forceps whitens, and is invisible. 
Contains much water. Kearly infusible with borax. With cobalt 
becomes blue. 
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oartKHUite of (Th. 157; Al. 39).— Down Hill, Deny. 
Hardness nearly = S-O. "With muriatic acid it effervesces briskly. 
In the forceps is infusible. No "Wiater. "With* borax it effervesces 
much, and dissolves readily and in large quantity into a glass, Vhich 
becomes opaque by flaming, if it be saturated. 

HHTiMwrta, earbonate of (Th. 157," Al. 39).— Hobolsen, New Jersey. 
Hardness = 4*5. Does not effervesce, unless reduced to powder. Infa- 
sible. No water. Vith borax effervescei? biiddy, and dissolves rapidly. 

lUgtinifii, hydrat* of (Th. 156; AL 95).— Swinaness-Unst, one of 
lihe Shetland Isles. Soft, yields to the naiL Is entirely soluble in 
nitric acid, without effervescence. In the forceps it becomes white 
and opaque, but retains its pearly lustre, and is infusible. When 
roasted, it tinges turmeric paper brown. "With acetate of cobalt 
becomes pale pink. Contains water. "With borax fuses readily into 
a clear glass, which, if saturated, is opaque when cold. 

Xagiieiriia, hydro-carbonate of (Th. 159). — ^Hoboken, New Jersey. 
Structure fibrous, radiated, soft. Effervesces Iwiskly with muriatic 
acid. In the forceps the fibres diverge and curl up mudi, but it is 
infusible. Contains a good deal of water. "With borax dissolves 
readily, with slight effervescence. 

XansaneM, biallicate of (Th. 516).— TJral Mountains, Iberia. Hard- 
ness = 5*7; streak white. In the forceps it fuses readily, with slight 
effervescence, on the edge, into a brown gla8&, and forms ahead with 
difficulty. No water. With borax it emits somebubbles, and fuses 
slowly into a glass of an amethyst colour in the oxydating flame. 

MangMieiie, blaok otddia of. — ^Hacz. Hardness = 4-0 ; powder black. 
Contains a good deal of water. Decrepitates a littlie when heated, 
and is infusible. 

MangMieiie, lontioular oarbonate of. — Bchneeberg, Saxony. Hardness 
= 3-5. When scraped, it effervesces briskly witii acid. In the for- 
ceps it decrepitates violently;, reduced to powder, and moistened, it 
blackens, and is infusible. No water. With borax it effervesces 
briskly, and dissolves readily into a glass of a deep reddish colour. 

Mangawae, hjrdrafced oxide of. — Glandore, coimty Cork. Hardnese; 
= 5*5-6*0. Powder brownish-black. In the forceps glazes on the 
edge, and is feebly attracted by the magnet. Contains a large por- 
tion, of water. 

Kanganeae, mamillated oxide of. — Eestortnal Mine, Lostwithiel, Corn- 
wall. Hardness = 4-0. Powder black. Infusible. Contains some water. 

afanganeae, phosphate of , andiron (Th. 472). — Near Limoges, France. 
Hardness = 5*0 ; streak greyish- white. In the forceps it decrepi- 
tates; but if gradually heatied, it fuses readily, with sUght intumes- 
cence, into a black betid, atteacted by the magnet. A trace of 
water. With borax it dissolves readily. In the outer flame it in- 
dicates manganese, and in the reducingflame iron. 

Masganeae, aeaquiailieate of (Th. 514). Franklin, New Jersey, North 
America. Colour nearly black. Hardness = 5*5; streak dark red. In 
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the forceps glazes on the edge, but does not f^ise ; it is attracted 
by the magnet after roasting. No water. Dissolves in borax; 
aq4 it is difficult to exhibit the colour of the manganese in the outer 
flame. 

BXanganeae, alaty oxide of. — ^Eoury, county Cork. Hardness = 4*0. 
Powder black. Fuses on the edge into a black glass. Contains some 
water. 

BXanganMo, sulphuret of. — Nagyag, Transylvania. Colour dark browiL 
Hardness ^ 4*0 ; streak greenish. Effervesces* with muriatic add, and 
gives out a smell of sulphuretted hydrogen. On charcoal it ftises 
quietly, but slowly, into a black scoriaceous bead, not attracted by 
flie magnet. No water. With borax it is very slowly soluble, and 
the amethyst colour does not appear until the assay is entiiely dis- 
solved. 

Hie grey portion, — Hardness = 2*5 ; streak grey. In the forceps it 
becomes black, and glazes on the edge, but does not ^ise. H^er^ 
vesces with muriatic acid, and emits a smell of sulphure|;ted hydro- 
gen. "With borax it dissolves very slowly, and the moment the 
assay is entirely dissolved, the ametiiyst colour is developed. 

There appear to be two distinct combinations of sulphur and man- 
ganese in this specimen. Compare the analyses of Vauquelin, and 
Arfredson in Allan's Manual of Mineralogy, page 279. 

Manganlte, crsrstallized (Th. 502). — ^From Lahn, on the Ehine. Hard- 
ness =3*5. Powder greyish-black; infusible. Contains a little 
water. With borax gives an amethyst coloured glass. 

Manganite, primnatio. — ^Hardness = 4*0 ; powder brown. Decrepitates *, 
infusible. Contains some water. . 

Marmatite (aiilphiiret of Zino and Iron) (Th. 548). Hardness = 4*5; 
streak pale yellowish-brown. In the forceps it does not decrepitate ; 
it is more fusible than the common brown blende ; it scarcely forms 
a bead, which is feebly attracted by the magnet. No water. "With 
borax dissolves slowly into a glass, transparent while hot ; muddy, 
opaque, and dark-coloured when cold. 

Meionite (Th. 271 ; Al. 139). — Monte Sonmia, Vesuvius. Effervesces 
with muriatic acid. In the forceps intumesces and effervesces to a 
great degree, and fuses slowly into a blebby colourless glass. "With 
borax fuses rather slowly, with cow^mw^^ effervescence. This specimen 
does not gelatinize with nitric acid. The effervescence is caused by 
a superficial coating of carbonate of lime on the crystals. The trans- 
parent part of the crystals does not effervesce. Yields with difficulty 
to the knifa 

Melimte (Th. 207 ; AU. 207).— Capo de Bove, near Rome. Yields to 
the knife ; hardness about = 4*5 ; streak white. In the forceps foses 
readily into a transparent green glass bead. No water. With borax 
it dissolves slowly into a glass coloured by iron. 

MenSlite. — Menilmontant, near Paris. Hardness about = 7'0. In the 
forceps infusible, but becomes white and opaque. Contains water. 
With borax fuses slowly into a colourless glass. 
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— ^Yields easily to the knife ; scratched by fluor spar. In the 
forceps fuses readily, with some intumescence and effervescence, into 
a bead, transparent while hot, but white and opaque when cold. 
Contains much water. With borax effervesces a little at first, and 
fuses slowly into a glass, colourless and transparent; with nitrate of 
cobalt, it fuses into a blue glass. Eeduced to powder, and moistened 
with nitric acid, it gelatinizes slightly. It is very tough. 

(Al. 128). — Paroe Isles. Hardness about = 8*5. Its pyrognostic 
characters correspond exactly with those of Mesolite. 

(Al. 128.)— Portrush, North of Ireland. Hardness about = 4-0. 
In the forceps becomes white; exfoliates a little ; intumesces and 
fuses rather slowly into a white blebby bead. Contains much water. 
With borax it dissolves readily. W^ien reduced to powder, and 
moistened with nitric acid, it gelatinizes. 
Meaolite (Th. 317 ; Al. 122).— Yields with some difficulty to the knife. 
In the forceps it becomes opaque, exfoliates, intumesces, and fuses 
into a white blebby globule, which becomes more transparent in a 
stronger heat. Contains much water. "With borax it effervesces a 
little at first, and then fuses readily into a transparent colouiiess 
glass, leaving a skeleton which is more slowly soluble. When pow- 
dered, it gelatinizes with nitric acid. This is the Skolezite of Mr. 

[BGoa, BCargarodite. — Three-rock Mountain, county Dublin. Eusible 
on the edge with great difficulty. Contains water. With borax 
dissolves readily. Leaves a' skeleton of silica in microcosmic salt, 
in which, however, it easily dissolves. — ^En.] 

Molybdena, siaphurei of (Th. 88) — Cumberland. Yields to the nail. 
In the forceps it is infusible, and does not undergo any cliange with 
borax. 

Mossite (Ftcfe Pyroxene). (Th. 187; Al. 144).— -Mussa, Piedmont. 
Hardness = 5*0. In the forceps, in the outer flame, fuses quietly iuto 
a clear glass; in the inner flame intumesces and effervesces. A 
piece the size of a pin's head fuses only on the edge. With borax fuses 
very slowly. 6ontains no water. 

Kaorlte (Th. 244) — ^Fair Mountain, Glendalough, county Wicklow. 
Yields easily to the knife ; streak white. In the forceps fuses on the 
edge with (fifficulty, into a white enamel. Gives a tarace of water. 
With borax it effervesces at first, and fuses slowly into a transparent 
glass, coloured by iron while warm. With biphosphate of soda partly 
fuses into a glass, which is slightly opaline when cold, if saturated, 
and leaves a large residue of sQex. 

Kapoleonite (Th. 291). Corsica. Yields with difficulty to the knife; 
powder white. In the forceps becomes white, and fuses on the edge 
into a blebby glass. Does not contain water. Almost insoluble with 
^ borax. 

Natrolite (Th. 315 ; AL 121)— North of Ireland. Yields to the knife ; 
hardness about « 5. In the forceps, at a low heat, it becomes opaque, 
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and fuses readily and qnietly into a clear colonrless globule ; in a 
stronger heat it blisters on the surface. Contains water. With borax 
it fuses rather readily into a colourless glass. Beduced to ponder, 
and moistened with nitric acid, it gelatinizes. 

K«trolit«, orarstalliMd (Th. 315; Al. 121).— Hohentwiel, Snabia. 
Yields to the knife; hardness about «= 5*0. The crystals ^ise rea- 
dily into a transparent colourless globule. The brown- fil»rouB por- 
tion, when gently heated in the forceps, becomes red, and ftises rea- 
dily into a Uebby colourless- bead, which becomes traneparent in a 
good blast. CSontains water. With borax fuses slowly into a o^brar- 
less glass. Gelatinizes with nitric acid. 

Needle Ore or«math (Ph. 278 ; Th. 596) ^Beresoff, Siberia^ yields 

readily to the knife ; powder lead-grey. On charcoal fuses readily ; 
emits some sulphurous fumes ; is partly volatilized ; deposits minute 
globules of lead aroimd the assay ; and a£ber intense roasting a globide 
of pure copper remains. Extremely rare. 

NemaUte (Th. 166; Al. 314).— From Hoboken, New Jersey. Does not 
effervesce in nitric acid, and is not entirely soluble in it. Infasible, 
but becomes pale brown. Contains water. Dissolves readily in borax 
into a glass slightly coloured by iron. 

Kepheline, pcimitiTe ( Vide SlaoUte). (Th. 256 ; . Al. 132). YeBUvius. 
Fuses into a colourless and transparent bead slowly in the Ibix^eps. 
Very slowly soluble in borax. 

Mlckel, c^opper-ooloiired. — ^Hardness = 5*5 ; brittle. On charcoal it soon 
gives arsenical fumes, and fuses rather slowly into a black bead, 
which is not magnetic. With borax the globule dissolves readily, 
and forms a blue glass. It alloys with the platina. 

mokel Ochre (Th. 528, and 524).— Cornwall. When heated on char- 
coal, becomes yellow; and, after long continued roasting, it ^ises into 
a black scoria, which soon forms a globule, highly magnetic 

mokel, sulphuret of (Th. 524) Merthyr Tydvil, South Wales. On 

charcoal it fuses readily into a black globule, sla'ongly attracted by 
the magnet. The fused globule dissolves readily in borax, and gives 
an amethyst-coloured glass ; in a stronger heat the glass is violet- 
blue by transmitted light, and olive-green by reflected light. 

Nuttalite ( Vide ScapoUte). (Th. 382 ; Al. 142).— Boston, Massachus- 
sets, North America. Yields to the knife with difficulty ; streak 
white. In the forceps intumesces and effervesces much, and fiises 
slowly into a blebby colourless glass. Trace of moisture. With 
borax fuses rather quickly, with prolonged effervescence, into a 
transparent glass, faintly coloured by iron. 

Obcddiaii (Th. 393; Al. 188).— Tokay, Hungary. Translucent on 
the edge. Kesists the knife ; hardness about = 6*5 ; powder greyish- 
white. In the forceps it becomes colourless, and ftises with diffi- 
culty on the edge into a slightly blebby, transparent, and colourless 
glass. Contains no water. With borax dissolves very slowly into 
a transparent colourless glass. 
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OUvine (Th. 163 ; Al. 192).— .Otaheite. Resists the knife. In the for- 
ceps infusible. No water. "With borax soon indicates iron, bnt fiises 
very slowly. 

[Olivine. — Vesuvius. In the forceps fuses readily, with effervescence, 
into a black scoria. No water. "With borax dissolves easily into a 
transparent bead, coloured by much iron. With microcosmic salt, 
dissolves readily, with continued effervescence, leaving a siliceous 
skeleton. — En.] 

Ovpimeiit ( Vide Araeaio, yellow snlphnret of ). 

Paraathine ( Vide SoapoUte). (Th. 271 ; Al. 139) ^Hardness = 4-5- 

6-0. In the forceps effervesces and intumesces, and fiises readily 
into a colourless blebby globule. No water. "With borax dissolves 
readily, with prolonged effervescence, into a clear glass, slightly 
coloured by irori while warm. 

Fearl mpar. — Killiney Quarry, Dublin. Scratches calc spar. Effer- 
vesces feebly with nitric acid. In the forceps decrepitates slightly, 
becomes black, and fiises on the edge into a black glaze, not mag- 
netic. No water. "With borax effervesces much, and dissolves rea- 
dily. Contains iron. 

Pearl SiMur. — Knockmahon, county Waterford. Scratches calc spar. 
Effervesces with muriatic acid when scraped. In the forceps decre- 
pitates violently ; infusible ; effervesces strongly with borax. 

Pearlstone (Th. 390; Al. 188).--Bochnitz, Hungary. Hardness=50; 
brittle. In the forceps intumesces much, suddenly, and fiises very 
slowly into a rough, blebby, colourless glass. No water, or only a 
trace. With borax emits a few bubbles, and fuses rather readily 
into a clear glass. 

Phillipsite (Th. 351 : Al. 117).— Island Magee, North of Ireland. In 
the forceps becomes white and opaque, fells partly to pieces, and 
fiises rather slowly into a transparent rough bead. Contains much 
water. "With borax it becomes transparent, and ftises slowly into a 
colourless glass. 

Plmelite. — From Silesia. Hardness s= 2*0 ; streak white. In the forceps 
decrepitates at first, blackens, and ^ses on the edge into a grey glass; 
it does not form a bead. Contains much water. With borax, in the 
outer flame, it dissolves slowly, and the glass is of a pale amethyst 
colour when cooling, but is nearly colourless when cold. ^ 

Piichatone (Th. 392).---Johanngeorgenstadt, Saxony. Yields to the 
knife ; streak white ; hardness about -5'6. In the forceps becomes 
white, and fiises on the edge into a blebby colourless glass. Contains 
a good deal of water. With borax it effervesces a little at first, and 
fuses rather slowly into a colourless glass. 

Pitchatoiie (Th. 392). — Saxony. Kesists the knife ; hardness about 
= 6-5. In the forceps fuses readily into a brilliant dark green globule. 
No water. With borax it effervesces a little at first, and fiises 
slowly into a clear glass coloured by iron. 
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TitehmUme, alaty (Th. 392).— Newry. Yields with difficulty to the 
knife ; streak white. In the forceps becomes white, and Aises on 
the edge into a blebby colourless glass. Contains some water. "With 
borax fuses slowly, with slight effervescence, into a colourless glass. 

Plasma. — Hard as quartz. Translucent on the edge. In the forceps 
becomes white, but is infusible. Contains a good deal of wator. 
"With borax, a small fragment dissolves slowly ; with carbonate of 
soda effervesces briskly, and dissolves speedily. 

Pleonaste (Black Spinel). (Th. 213 ; AL 165).— Amity, 'New York, 
INTorth America. Scratches quartz; brittle. Infusible alone. No 
water. With borax fuses with great difficulty. 

Polymignite (Ph. 261). — ^Friedrichsvam, Norway. Hardness « 5*5; 
streak pale brown. In the forceps infusible. With borax effer- 
vesces, and fuses rather easily into a glass coloured by iron. 

Prelmite(FtVf6SdeUte). (Th. 274; Al. 11 0).-~Eesists the knife; hard- 
ness about = 6*0. In the forceps whitens ; the fibres diverge ; it in- 
tumesces and effervesces much, and fuses readily into a pale green 
transparent globule, slightly blebby. No trace of water. With borax 
effervesces much at first, and ftises readily into a transparent glass 
coloured by iron while W6in?i. Does not gelatinize with nitric acid. 

Prehnlte (Th. 274 ; Al. 110) Scotland. Kesists the knife. In the 

forceps it becomes white; intumesces and effervesces much, and 
fuses into a colouiless blebby globule. No water. With borax it 
fuses, with effervescence, very quickly into a colourless glass, and 
dissolves in very large quantity. [In microcosmic salt, dissolves 
more slowly than in borax, with effervescence, into a colourless 
bead, leaving a siliceous skeleton. — ^En.] 

Psilomelane. — Glenmalure Mine, county Wicklow. Hardness = 6*0. 
Decrepitates when heated ; invisible. 

Psilomelane, botryoidal (Th. 508) — Siegen, on the Ehine. Hardness 
= 6'0 ; powder nearly black. Infusible ; not attracted by the mag- 
net after roasting. Contains a little water. 

Pycnite (Vide Topas). (Th. 254 ; Al. 174) Altenberg, in Saxony. 

Brittle ; scratches quartz feebly. In the forceps it decrepitates a little, 
becomes white and opaque, and is infusible. Contains no water. 
With borax it fuses slowly into a colourless glass. 

PyrargylUte ( Vide loUte). (Th. 238 ; Al. 318).— Helsingfors, in Fin- 
land. Hardness about = 3*25 ; yields easily to the knife ; streak 
white. Small fragments are translucent on the edge. In the forceps 
cracks a little, becomes white ; in a good blast it glazes on the edge. 
Heated with nitrate of cobalt, it becomes pale blue. Contains a con- 
siderable portion of water. With borax dissolves very slowly into a 
transparent glass, feebly coloured by iron while warm. Yery rare. 

Psrrites, cockscomb (Ph. 212). — ^Derbyshire. Yields with difficulty to 
the knife ; hardness about = 6 ; streak greyish-black. On charcoal 
it blackens ; emits pungent fomes, and fuses readily into a globule, 
rough and magnetic when cold. 
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Pyroluaite, acicidar. — Schurde, Thuringia. Hardness = 2*5 ; powder 
greyish-black. Infusible. A trace of water. 

Pyroliudte, radiated. — Soft; soils paper like Plumbago t powder nearly 
black. Invisible. Does not contain water. "With borax it dissolves 
readily, and tinges it of a deep amethyst colour. 

Fjrroliutte, oompaot mamillated. — Hardness = 2*5 ; powder black. In- 
fusible. No water. With borax as before. 

Pyrope ( Fide G-amet). 

Fyrophyaalite ( Vide Topaz). (Th. 253 ; AL 1 74).— Finbo, near Fahlnn, 
Sweden. Yields to the knife ; streak white. In the forcepp becomes 
white ; and, in a good heat, fuses or rather glazes on the edge. Con- 
tains a little water. With borax effervesces a little at first and fuses 
very slowly ; with acetate of cobalt, becomes bine. 
' Pjn^xene ( Fie^e Augite ; Bronzite; Co<K)olite; Hsrpersthene; Mus- 
aite ; SaUite). — Fuses readily on the surface with very slight effer- 
vescence ; but forms a bead with dificulty. With borax soon indi- 
cates iron, and dissolves very slowly. The black grains from the 
under side fuse readily, with effervescence and intumescence, and 
thereby prove that the other portion has been partially fused. 

Realgar ( Vide Araenio, red aulphuret of). 

lUuBtinte {Vide Kyanite). (Th. 241 ; Al. I08)._Tyrol. Yields easily 
to the knife. In the forceps becomes white ; is iiiusible ; and, with 
nitrate of cobalt, becomes blue. Almost insoluble with borax. No 
water. 

XUiodonite ( Vide Allagite ; Buatamite). 

Bhomb Spar. — Cornwall. Scratches calc spar. Effervesces feebly 
with nitric acid when scraped ; decrepitates violently ; when heated 
slowly, it blackens ; is infusible, and does not become magnetic. With 
borax it effervesces briskly, and dissolves readily. 

RuiUe ( Vide Anataae ; Brookite ; ntamum, golden-haired). (Ph. 
254). — Kill in, Argyleshire. Hardness - 5*5 ; streak nearly white ; 
brittle. In the forceps infusible; with borax it dissolves very 
slowly into a glass of a pale amethyst colour when cold ; with a 
larger proportion of the assay it is almost black and opaque by re- 
flected light, and dark amethyst colour by transmitted light ; iu the 
outer flame the colour is discharged ; not made opaque by flaming. 
With salt of phosphorus it dissolves with the greatest difficulty, re- 
quiring a very prolonged and intense heat ; the glass is yellow while 
warm, amethyst colour when cold; — the colour is not discharged by 
the outer flama 

Rutile (Ph. 254). — Brocca Mountain, Luganure Mines, county Wick- 
low. Hardness 5 •0-5'5 ; streak yellowish- white. A thin fragment 
is translucent on the edge ; transmits a red colour. In the forceps 
it is infusible ; in an intense heat glazes a little on its surface. N'o 
water. With borax very slowly soluble ; the glass is colourless while 
warm ; pale amethyst colour while cold; not made opaque by flam- 
ing ; -in the outer flame the colour is discharged, and it remains co- 
lourless on cooling. 
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SahUia. {Vide Py*ww«e). (Th. 187; AI. 143).--Tiree Island, Scot- 
land. Hardness = 5*0 ; streak white. In the forceps, in the outer 
flame, it fdses on the edge into a green glass, sHghtfy blebby ; in a 
strong heat it boils a good deal, and a small fragment forms a dear 
green bead with difficulty. Does not contain any water. With 
borax emits a few bubbles ; colours the glass faintly with iron ; and 
is very slowly soluble. 

8Mn;>hirine (Th. 218 ; Al. 207) Greenland. Scratches quartz feebfy. 

In the forceps it is not altered in any respect ; and a fragment is 
infasible in borax. 

flktuMurite (Th. 391). — Geneva. Very hard ; almost resists the fila Li 
the forceps it intumesces and effervesces a little, and fuses rather 
readily into a glass slightly blebby. No water. With borax effer- 
vesces a little, and foses rather speedily into a glass Goloored by 
iron. 

SoapoUte ( Vide NuttaUte ; Paranthine ; Wermerlte). (Th. 271 ; AL 
139). — Hardness about = 5-5. In the forceps intumesces and effer- 
vesces much, and fuses readily into a colourless blebby glass. With 
borax fuses readily, with continued effervescence, into a dear glass. 

SoapoUte (Th. 271 ; Al. 139).— Probably from Arendal. Resists the 
knife. In the forceps becomes white and opaque ; it intumesces and 
effervesces, and fdses readily into a blebby translucent globule; 
[soda flame — ^Ed.] Trace of moisture. With borax it ftises readily, 
with continued effervescence, until the assay is entirely dissolved into 
a colourless transparent glass; with nitrate of cobalt givei a blue 
glass. [With microcosmic salt dissolves readily, with continned ef- 
fervescence, leaving a skeleton. — Ed.] 

[SoapoUte, red. — County Donegal. Puses, with some dificulty, into 
a white opaque glass ; no soda. With borax, dissolves very slowly, 
without any effervescence ; no iron. — En.] 

Sohwarz-erz (Ph. 313). — lyTagyag, Transylvania. Brittle. On charcoal 
fiises quietly and readily into a dark globule ; and, after long roasting, 
yields a grain of pale-coloured copper ; when heated on charcoal it 
deposits a white powder, which is pale yellow while warm. (Is this 
Zinc?) 

Selenite (Th. 119; Al. 19). — lyTear Bonmahon, county of Waterford. 
Yields to the nail. In the forceps becomes white, and fuses readily 
into a white enamel. ' Contains much water. A small piece, wili 
nearly an equal portion of powdered fluor spar, on Charcot fuses into 
a bead, transparent while warm, opaque when cold. 

Selenite, lenticular (Th. 119; Al. 19). — l^ear Paris. In the forceps 
exfoliates, becomes white, and fuses rather slowly into a white ena- 
mel. Contains much water. With borax fuses readily into a dear 
glass. 

[Serpentine. — County Galway. In the forceps fuses on the edge, with 
great dificulty. Contains water (8, p. c). With borax, ftises 
dowly into a transparent bead coloured by iron. With microscomic 
salt, dissolves slowly, with effervescence, leaving a skeleton. — Ed.] 
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SSkvetf anenioal aniimonial. — Hardness = 3*0; streak dark grey; fresh 
fracture steel grey, and fine grained. On charcoal emits copious white 
fumes, with some smell of arsenic at first, and leaves a bead on the 
charcoal, which, after long roasting, becomes malleable. 

Silver, malleable Sulphuret of (Th. 641). — Sombrerete, Mexico. Sectile ; 
cut surface shining. On charcoal it fuses very readily, and leaves a 
large bead of silver. 

flilrer Ore, dark red (Th. 648). — ^Abendroth Mine, Andreasberg, in 
the Hartz. Yields easily to the knife ; streak dark red. On char- 
coal it decrepitates violently; but when powdered, and moistened, it 
is speedily reduced. 

SIH'er Ore, dark red, mandve, — ^Hardness about = 3*0; streak dark ted ; 
brittle. On charcoal decrepitates, and ftises very readily into a black 
ahining globule, which is soon reduced to a globule, of pure silver ; it 
deposits a yellowish powder at some distance from the assay. 

mmtta/gdlte ( Vide Homblelide). — Hardness near 6*0 ; scarcely yields 
to the knife ; powder white. In the forceps ftises, with very slight 
effervescence, into a green slightly blebby bead, which becomes pale 
blue in a strong heat. No water. With borax dissolves very slowly 
into a glass slightly coloured by iron. 

8«da&te (Th. 257 ; Al. 113 ; Ph. 127, Jameson,* vol.ii. p. 52).— Kang- 
ardluarsuk Fiord, West Greenland. Hardness nearly equal to Fel- 
spar; yields to the knife ; streak White. In the forceps fuses with 
effervescence into a colourless blebby glass on the edge, which, in a 
prolonged blast, is converted into a white inftisible scoria, probably 
owing to the escape of the soda. Contains a little water. With borax 
it fuses quickly at first, and leaves a poi'ous skeleton, which dissolves 
slowly into a colourless glass. Reduced to powder, and moistened 
with nitric acid, it gelatinizes ; dissolved in warm dilute nitric acid, 
it gives a white curdy precipitate with nitrate of silver, which blackens 
after exposure to light. While fusing, it makes a slight crepitating 
noise, very like carbonate of soda when fused on platina wire. I 
could not detect the muriatic acid with microscopic salt and oxide of 
copper, as recommended by Berzelius. 

Sodalite (Th. 257). — Yesuvius. Colourless, and nearly transparent. It 
is brittle. Contains no water ; and agrees with the Greenland variety 
in its pyrognostic and chemical characters. In the forceps effervesces 
little, and fuses readily into a colourless globule, slightly blebby. 
See Annales de Chimie et Physique, tome xxix. p. 1 7. 

Sodalite (Th.257; Al. 113).— Vesuvius. Of a pale green colour. In 
the forceps, in the outer flame, it is not affected much ; in the inner 
flame it effervesces and intumesces much, and fuses into a transparent 
colourless glass, slightly blebby. No water. With borax fiises 
very slowly into a colourless glass. Reduced to powder, and mois- 
tened with nitric acid, does not gelatioize. 

* "A System of Mineralogy," &c, &c. By Robert Jameson. Third edition, 8vo, 
3 vols. Edinburgh : 1820. 
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SordawaUte (Th. 380; Al. 321).— Sordawala, Finland. Brittle ; resists 
the knife. Perfectly opaque. In the forceps intumesces a good 
deal, and ftises, with slight elBtervescence, rather readily into a bril- 
liant black bead, not magnetic. Contains some water. "With borax 
emits a few bubbles, and fuses readily into a glass coloured by iron. 
"No manganese. 

SplusroBiderite ( Vide Carbonate of Iron). (A1.42) Hanau, Germany. 

Translucent and greenish. Hardness = 4*5 ; streak white. Does not 
effervesce with cold muriatic acid ; with warm acid it effervesces 
briskly, and is entirely soluble in it. In the forceps, when gently 
heated, it blackens and becomes magnetic ; in the reducing flame it 
^ses on the edge into a shining greyish-black magnetic scoria. 
"With borax it effervesces briskly at first, and fuses speedily into a 
glass deeply coloured by iron; a minute portion fused with borax^ so 
as to tinge it fedntly with the iron, and touched with a crystal of 
nitre, indicates, by the purple colour, the presence of a little manga- 
nese ; the colour produced by the manganese may be discharged by 
the reducing flame 

SphflBTidite (Th. 395; Al. 207).— Schemnitz, Hungary. Hardnes8= 
5*0 ; brittle ; resists the knife. In a very strong heat it becomes 
transparent, and fuses with difficulty on the edge into a blebby co- 
lourless glass. Trace of moisture. "Witli borax it is scarcely soluble. 

Splieiie'(Ph. 258). — Sartut, in Greenland. Hardness = 5*3 ; streak white. 
In tiie forceps, in the outer flame, loses its brown colour, becomes yel- 
low and translucent. In the inner flame it fuses readily on the edge, 
with some ebullition and slight scintillation, into a dark-coloured 
scoria; it does not form a bead unless the assay be very minute. No 
water. "With borax it fuses slowly into a glass, yellow while warm, 
colouriesB when cold. 

Sphene (Ph. 250). — Andemach, on the Rhine. Hardness = 5*2 ; streak 
white. In the forceps fuses rather readily on the edge into a dark- 
coloured glass; the colour of the unfused portion is not altered. 
No water. With borax it dissolves slowly into a glass, yellow while 
warm; in the inner flame it is yellow while warm, and brownish 
when cold. 

Spinellaae (Th. 257; Al. 114). — Jaher, near Laach on the Ehine. 
Hardness =5*5; streak white. In the forceps effervesces slightly, 
and fuses rather slowly into a colourless blebby glass. No water. 
With borax fuses rather readily, with prolonged effervescence, into 
a colourless glass. Reduced to powder, and moistened with nitric 
acid, it soon gelatinizes. 

Spodumene (Th. 302; Al. 109).— Killiney, county Dublin. Besists 
the knife ; hardness about = 6'0. In the forceps, when gently heated, 
it becomes white and very brittle ; [and glows brilliantly — ^Ed. ;] 
curls up and fuses, with very slight intumescence, into a number of 
small globules, which require a good blast to unite them in a clear 
blebby bead. Contains no water. With borax fuses readily at first, 
leaving a transparent skeleton, which dissolves slowly. At the mo- 
ment it fuses, it tinges the flame behind the assay carmine-red (proof 
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of lithia), particularly if the point of the inner flame be let play over 
the edge of the assay ; it is not so readily observed if the assay be 
entirely enveloped in the flame. 

Spodiimene (Th. 302 ; Al. 109).— Dalkey Quarry, near Dublin. Ee- 
sists the knife. In the forceps intumesces, and fiises, with slight 
effervescence, into numerous small globules, which unite in a strong 
heat, and form a blebby globule. No water. "With borax dissolves 
rather slowly. 

Steatite (Th. 329 ; Al. 97).— Rathlin Island, Antrim. Yields easily 
to the nail ; cuts like wax. In the forceps becomes white, and in a 
strong heat fuses on the edge into a white blebby enamel ; a very 
small fragment forms a bead. Contains much water. "With borax' 
slowly soluble [with effervescence. — ^Ed.]. 

Steatite (Th. 329 ; AL 97) Gue Grace, Lizard Point, Cornwall. Sec- 
tile ; does not yield to the nail. In the forceps it fuses rather rea- 
dily on the edge, with some effervescence, into a white enamel, and 
a small fragment forms a bead with dif&culty. Contains a little water. 
Dissolves dowly with borax. 

[The Steatite of Gue Grace occurs as a Sahlband between the Ser- 
pentine porphyry and the Granite veins that penetrate it ; it derives 
its magnesia from the Serpentine, and its alumina from the Granite ; 
the Steatite commonly found in Granite veins, at Luganure and Bal- 
lycorus, in the Wicklow and Dublin mountains, contains no magnesia, 
and is not so soft or frisible as that found in Basalt at Eathlin Island, 
and it contains less water. — Ed.] 

StUbite, red.— (Th. 344 ; Al. 125).— Scotland. Yields easily to the 
knife. In the forceps becomes white ; exfoliates, curls up, and ftises 
into a white blebby globule. Contains much water. With borax it 
effervesces, and dissolves very rapidly into a colourless glass, [Dis- 
solves readily in microscomic salt, leaving a skeleton. — ^Ed.] Does 
not gelatinize with nitric acid. 

Stilbite. — ^Benevenagh, county Derry. Its characters are the same as 
last. 

Strontian, brown carbonate of (Th. 108; Al. 46). — Strontian, Argyle- 
shire. Its pyrognostic characters same as those of the Carbonate. 

Strontian, carbonate of ( Vide Emmonite). (Th. 107 ; Al. 46.)~Golden 
Bridge, near Dublin. Yields easily to the knife. Effervesces briskly 
with muriatic acid, and is entirely soluble in it. In the forceps throws 
out a white cauliflower-like excrescence, tinges the flame behind the 
assay deep carmine-red, and is infusible. No water. With borax it 
effervesces much, and fuses very speedily, and in large quantity, 
into a glass, which is opaque when cold, if saturated. 

StronUan, green carbonate of (Th. 107; AL 46.). — Strontian, Ar- 
gyleshire. Its pyrognostic characters same as those of the Carbonate. 

Strontian, sulphate of ,(Th. 109; Al. 49).~Bristol. Hardness about 
= 3*0. In the fotceps a large piece decrepitates; a small fragment 
fuses easily into a white enamel; and when well roasted, it tinges 
the flame behind the assay carmine-red ; but not so strong as the 
carbonate of Strontian. No water. With borax fiues readily, and in 
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large quantity, into a glass which becomes opaque when cold, if sa- 
turated. 
Sulphate of Ziime, oompaot hsrdroiui. — Hardness less than calcareous 
spar. In the forceps fuses readily into a white opaque globule, whidi 
boils a little if intensely heated. Contains much water. With borax 
dissolves very readily into a clear glass, which becomes opaque when 
cold, if a sufficient quantity of the assay be used. 

Ti^bla 8iMur(FtdeWolla8toiilie). (Th. 129; AL152) Gziklowa, intbe 

Banat, Temeswar. Does not efervesce with muriatic acid. Ti^ds 
to the knife. In the forceps fuses, with slight effervescence in the 
inner flame, into an opaline globule. Contains a little water. With 
borax fuses slowly into a colourless glass. Dr. Thompson giyes the 
name of Wollastonite to a diflferent mineral (Qu. Stellite). 

Table SiMur (Th. 129 ; Al. 152).— Hardness about = 3-5. Does not ef- 
fervesce with nitric acid. In the forceps decrepitates slightly, and 
fuses readily into a white enamel ; in a strong heat it effervesoes a 
little. Ko water. With borax dissolves readily into a transparent 
colourless glass. 

Table SiMur (Th. 129). — Does not effervesce with add. Hardness 
about = 4'0. In the forceps it fuses on the edge into a semi-traBspa- 
rent glass, and forms a bead with some difficulty in a prolonged 
blast. With borax effervesces a little at flrst, and fiises rather slowly 
into a colourless glass. 

Talc (Th. 357 ; Al. 90).— St. Stephen's, ComwalL Yields easily to 
the knife. In the forceps fuses readily, with some intunaeseenee a^d 
effervescence, into a brownish black scoriaceous bead, feebly magnetic. 
With borax fuses readily, with effervescence, into a glass coloured 
deeply by iron. 

Talo, indurated (Al. 91) — Shetland. Hardness about » 4' ; streak 
white. Sectile in a low degree. In the forceps fuses, with great 
difficulty, on its thinnest edges. Trace of moisture. With borax 
emits a few bubbles, tinges it with iron, and dissolves very slowly. 
[With microcosmic salt, intumesces and dissolves, leaving a siliceoas 
skeleton. — En.] 

Talc, Venetian (Th. 186).--Tyrol. Flexible, sectile. Yields to the 
nail. In the forceps exfoliates and fuses on the edge into a white 
enameL No water. With borax effervesces much, dissolves spee- 
dily, and in large quantity, into a clear glass not rendered (^aque 
by flaming. Not soluble in hot nitric acid. 

TantaUte ( Vide Columbite). (Ph. 272 ; Th. 484).— Connecticut, North 
America. Hardness about = 5*25; streak pale reddish-brown. In a 
good heat it fuses on the edge into an iron-grey glaze ; not attracted 
by the magnet. "No water. With borax fuses very slowly into a 
glass slightly coloured by iron; if saturated, the bead becomes greyish 
by flaming, and nearly opaque ; with borax and nilre gives a tarace of 
manganese. With s^dt of phosphorus dissolves slowly into a glass 
coloured by iron while warm; does not become red when oold; there- 
fore, does not contain Tungsten. 



SMITH— ON THE BLOWPIPE CHABACTBK8 OF MINBEALS. 195 

Teimaiittte(Th.630).~B:uel Damsel Mine, St. Day, Cornwall. Brittle; 
yields easily to the knife ; powder dark-grey. On charcoal does not 
decrepitate; when first heated, it bums with a pale blue flame round 
the as^ay ; fuses readily; emits sulphurous acid fiimes and an arse- 
nical smell for a short time. The fused scoria is attracted by the 
magnet. When well roasted, a grain of copper will be found on break- 
ing the assay. 

ThoniBonite {Vide OhaliUte). (Th. 314; Al. 124) Kilpatrick, near 

Glasgow. Yields to the knife; hardness about = 5*0. In the forceps 
it becomes white, exfoliates, intumesces, and fuses readily into a 
white bead, which, if intensely heated, effervesces a little, and be- 
comes nearly trau^parent and colourless. Contains water. With borax 
effervesces a little at first, and fuses readily into a colourless glass. 
(Gelatinizes readily with nitric acid. Thompson says, " it does not 
melt" 

Tbomoonlte (Th. 314 ; AL 124). — ^From the neighbourhood of Glasgow. 
Scarcely yields to tiie knife ; hardness about = 5*0-5 -2. In the for- 
ceps becomes white, intumesces, and fuses, with slight effervescence, 
into a blebby, semi-transparent, colourless bead. Contains much 
water. Witii borax effervesces a little ^t first, and fuses speedily 
into a colourless glass, leaving a small skeleton which dissolves 
slowly. Gelatioizes readily with nitric acid. 

mn, dupreovui aiaphttret of (Th. 586). — St Agnes, Cpmwall, Hard- 
ness =3-0; streak blackish. On charcoal emits slight sulphurous 
smell, and fiises very rea(fily into a magnetic bead. Yields copper 
after long roasting. 

Tin, ocBida of (Th. 585).— Saxony. Yields with difficulty to the knife; 
hardness = 6'0 ; streak white. On charcoal it decrepitates, and in a 
good reducing flame it yields a malleable globule, brilliant while hot, 
dull when cold, on account of its rapid oxidation. 

Titanium, golden-haired (FtefeRutile) . — Piedmont. Infusible. With 
borax effervesces briskly at first, and fuses rather slowly into a 
transparent glass, which is colourless if the assay be small, but, if 
the proportion of the assay be increased, the glass is yellowish-green 
while hot, and blackish-brovm while cold, by transmitted light ; and 
if saturated, becomes white by flaming. With salt of phosphorus, 
it effervesces briskly at first ; gives a glass, yellow while hot, then 
greenish, and finally a pale amethyst colour when cold ; and leaves 
a residuum wliich dissolves very slowly. 

/Topas (VideTyemi»; Pyrophsrvalite). 

Towmaline, black Bovey Traeey, Devonshire. Eesists the knife. In 

the forceps it fuses readily, with intumescence and effervescence, into 
a dark-coloured slag. "No water. With borax it effervesces, breaks 
up, and fuses quickly into a glass coloured by iron. 

Tourmaline, black. — Land's End, Cornwall. Euses readily, with much 
intumescence and effervescence, into a black bead. With borax ef- 
fervesces and fuses readily into a glass coloured by iron. fWith salt 
of phosphorus dissolves readily, leaving a skeleton ofsuica; bead 
joxras. OEOL. soc. dxtb. — ^vol. ix. 2d 
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cherry-red when hot, green on cooling, and colourless when cold. — 
Ed.] 

Tourmaliiie, green. — Chesterfield, America. Eesists the knife. In the 
forceps it fuses on the edge, with slight intumescence, into a greyish- 
white rough enamel. No water. With borax it effervesces at first, 
breaks up, and fuses quickly into a clear glass, coloured by iron while 
warm ; with nitrate of potash, manganese is made apparent. 

Tourmaline, green. — Killiney, county Dublin. Characters same as last: 
not so much manganese. 

TremoUte, aabeirfiiform ( T^V^^ Hornblende). (Th. 194; Al. 147).— 
Camborne, Cornwall. Hardness = 4-5. In the foitjeps fuses, on the 
edge, with difficulty into a greenish glass, with' scarcely any effer- 
escence. No water. With borax emits some bubbles, and fuses 
slowly into a colourless glass. 

TremoUte, orystallised (Th. 194; Al. 145).— St. Gothard. Hardness 
about = 5*0. In the forceps, in the inner flame, fuses on the edge, 
with some effervescence and intumescence, into a blebby white 
glass, rendered more transparent in a strong heat; and a small 
fragment forms a bead with difficulty. No water. With borax 
emits a few bubbles, and fuses rather readily into a glass slightly 
coloured by iron. 

Triphyline. — ^Bodcnmais, Bavaria. Hardness about = 5 ; streak white. 
In the forceps fuses readily into an iron-black globule, feebly at- 
tracted by the magnet ; in a stronger heat-the assay spreads over the 
points of the forceps; heated with some of Turner's test (bisulphate 
of potash four and a half parts, fluor spar one part) it tinges the 
flame red. Contains very little water. With borax dissolves speedily 
into a glass deeply coloured by iron. With nitre it indicates man- 
ganese. 

Turquoise (FtdeCalaite); 

Uranium, oxydulous (Th. 268). — Hardness = 5*5 ; streak black. Infd- 
sible ; glazes a little in a strong heat. Contains a good deal of water. 
With borax it emits some bubbles, and dissolves readily ; in the outer 
flame it is greenish, and contains numerous black floculi ; in the inner 
flame it becomes clearer and of a darker colour. 

Voltzine ( Vide Zino oxysulphuret). (TL 540). — Lanescot Mine, Corn- 
wall. Hardness= 5 -O-S'S; streak white. Decrepitates violently even 
when reduced to powder and moistened ; it deposits on the charcoal 
a powder, yellow while warm. Contains no water. With borax it 
breaks up into minute pieces, and dissolves slowly into a glass, co- 
lourless while warm, which exhibits milky streaks when cold ; by 
careful flaming it may be made more opaque ; in the inner flame it 
remains transparent when cold, and cannot be made opaque again 
without a fresh portion of the assay being added. Bare. This ap- 
pears to be the mamillated blende of Phillips; see his Mineralogy, 
Third Edition, page 353. 
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'WaveUite (Th. 308 ; Al. 24).— Clonmel, Tipperary. . Yields to the 
knife; hardness about =4*0 ; streak white. In the forceps it becomes 
white ; the fibres diverge, but are infusible. Gives out a good deal 
of water. With borax fuses readily into a colourless glass, in large 
quantity; with nitrate of cobalt, becomes blue. 

'Wernerite (Vide Soapolite). (Th. 271 ; Al. 139).--Arendal, Norway. 
Hardness about = 5-0. In the forceps fuses readily, with intumes- 
cence and effervescence, into a colourless blebby glass. "No wat^. 
With borax fuses readily, with continued effervescence, into a clear 
glass. 

'Withamite (Th. 376; Al. 156).— Glencoe, Argyleshire, Scotland. 
Nearly as hard as Felspar ; streak white. Translucent in thin frag- 
ments. In the forceps fuses readily, with intumescence and effer- 
vescence, into a dark- coloured slag, which melts with some diflSculty, 
on the edge into a black shining glass. No water. "With borax fuses 
readily into a glas9 coloured by iron while warm ; with nitre it in- 
dicates the presence of a little manganese. 

"WoUairtioniteCFifc^ Table SiMur). (Th.l30) Kilsyth, Scotland. Yields 

to the knife. In the forceps fuses readily into a transparent colourless 
globule, which effervesces a little in a strong heat. Trace of water. 
With borax fuses readily, with slight effervescence at first, into a co- 
lourless glass, and dissolves in large quantity. 

Zino, blue silioloua oxide of. — Oatherinenberg, Siberia. Hardness = 4*5 ; 
streak white. Does not effervesce with muriatic acid. In the forceps 
it tinges the flame a fine bright green; intumesces, and fuses on the 
edge into a white enamel. Contains a good deal of water. With 
borax it fuses speedily, with effervescence, and in large quantity, 
into a clear glass, and does not become opaque on cooling, even when 
saturated. 

Zino, oarbonate of. — Hardness = 4*5 ; streak white. Effervesces with 
nitric acid. In the forceps becomes yellow while hot, and deposits a 
powder on the points of the forceps, yellow while warm, white 
when cold ; glazes on the edge. With borax gives a transparent 
bead, yellow while hot. 

Zinc, oarbonate of. — Siberia. Hardness = 4*5 ; streak white. Effer- 
vesces with nitric acid when scraped. In the forceps becomes opaque 
and yellow while hot. Infusible, but is slowly vaporized. Yery 
fine. 

Zino, oxysulphuret ( Vide Voltzine). 

Zino, pale blue silioate of. — Oumberlemd. Hardness =4*5 ; streak white. 
In the forceps intumesces a little, tinges the flame greenish, and is 
infusible ; it is pale yellow while warm, and white when cold. Con- 
tains a little moisture. With borax it dissolves very slowly. With 
acetate of cobalt it turns blue. 

Zino, sUioiona oxide of. — Cziklowa, in the Banat. Specific gravity = 
3*36. Hardness = 5'0 ; streak white. In the forceps small fragments 
fly off; it becomes opaque, white, and brittle; while hot it is yellow, 
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and tingee the flame pale green, and fases on the edge into a white 
enamel. No water. With borax it effeiresces at first, and dIssolyeB 
rather readily into a transparent glass, which is pale yellow while 
warm, and does not become opaque by flaming, even when saturated. 
With salt of phosphorus it fiises into a transparent bead, which be- 
comes opaline on cooling, and a portion remains undiss(dyed. Be- 
duced to powder it gelatinizes in muriatic acid in a few minutes. 

Z3no, white oarbonate of. — Catherinenberg, Siberia. Hardness about 
= 4*0. Effervesces briskly with muriatic acid. In the forceps in- 
fusible, but becomes yeUow while warm. No water. With borax 
it fuses, with prolonged effervescence, into a transparent glass, 
which, when saturated, becomes opaque on cooling. 

Zolfllte {Vide Spldote) (Th.270 ; Al. 150).— From Williamsburg, Mas- 
sachussets, North America. Hardness nearly equal to quartz. In 
the forceps fiises readily, with intumescence, into a pale green scoria, 
which glazes on its surface in a very strong heat. No water. Witii 
borax fuses readily, with effervescence, into a transparent bead, co- 
loured by iron wMe warm. 

Zoiflite (Th. 270; Al. 150) ^From Saxony. Besists the knife; hard- 
ness about = 7*0. In the forceps it intumesces, effervesces, and fiises 
readily into a pale green scoria. No water. With borax it dis- 
solves speedily, with effervescence, into a transparent glass, coloured 
by iron while warm. 

Zolfdlte (Th. 270; Al. 150).— From Strabane, county Tyrone. Beoste 
the knife. In the forceps fiises into a dark green slag. Ko water. 
With borax it breaks up, and fiises readily into a clear glass coloured 
by iron while warm. 

Zoiidte. — ^Pfitch, Tyrol. Eesists the knife ; hardness = 7*0. In the far- 
ceps intumesces, effervesces, and fiises readily into a pale green scoria. 
No water. With borax it dissolves speedily at first, and leaves a re- 
sidue more slowly soluble ; the glass is coloured by iron. 



ANNUAL GENERAL MEETING, WEDNESDAY, FEBRUARY 6, 1861. 

The Rev. Samu^ Hattghton, President, in the Chair. 

The Society met at 2 o'clock, when the following Report firom Council 
was submitted and adopted : — 

BEPOET. 

The Council have to congratulate the Society on the satisfiactory posi- 
tion which it now holds, and the prospects which are opeii to it of in- 
creased usefulness and prosperity. 

The number of the Society has been increased during the past year 
by the addition of eight Honorary Members, two Life Members, two 
who have paid Half-life Composition, and twenty Annual Members,— 
making a total accession of thirty-two new Members. 
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On the other hand, they have to regret the loss by death of one Ho- 
norary Member, soon after his election, and of one Life Member; as also 
the loss of four Annual Members, who, after payment of their subscrip- 
tion, have resigned their connexion with the Society ; and of two An- 
nnal Members, whose names are now removed &om the list in conse- 
quence of the non-payment of their liabilities. 

The balance of gain to the Society, therefore, amounts to 24, of 
whom 7 are Honorary Foreign Members, and 17 are Contributing 
Members. 

The finances of the Society are in an equally satisfactory condition, 
as, after the payment of all liabilities, and the addition of £18 14^. to 
the sum invested in Government Stock, there is a balance in hand of 
£30 10«. lOd. 

Your Council hope that by continuing for a few years the same care 
and economy in the management of its funds that has lately been exer- 
cised, they may so increase the property of the Society as to' acquire a 
Eonall permanent income, which ma^ be devoted to the more complete 
illustration of the papers published in the Journal. 

The arrangement entered into for the publication of the Journal with 
the editors of the "liTatural History Review" has been brought to a 
dose by the termination of tiiat periodical ; but your Council aro happy 
to say that equally satisfactory arrangements have been made for the 
ftiture. 

The Society will henceforward print 250 copies of its Journal for the 
use of its Members and for exchange with Sci^atific Institutions, and 
will also unite with other Scientific Societies in printing eidra copies for 
a new scientific '* Quarterly Journal of Science," under the editorship 
of our President, copies of which will be sent to the principal Libraries 
of Europe and America. The cost of printing will be about £4 10«. Od, 
per sheet, instead of £5, as before. 

In the Appendix will be found, as usual : — 

1st. A list of the Members now on the books of the Society. 

2nd. A list of the Members gained and lost during the past twelve 
months. 

3rd. An abstract of the Treasurers' account for the year 1860. 

4th. A list of the Donations received during the year. 

5th. A list of the Societies and Institutions to whom a copy of the 
Journal is forwarded. 
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APPENDIX TO AMTTJAL EEPORT. 



LIST OF MEMBERS, CORRECTED TO JANUARY 31, 1861. 



Members are requested to correct errors in this list, by letter to the 
Rev. Samuel Haughton, Trinity College, Dublin, 



HONORARY MEMBERS. 
Elected. 

1844. 1. Boa6, Ami, For. Mem., L. G. S., Paris. 
1861. 2. Daubree, M., Strasbourg, 
1861. 8. Delesse, M., Ingenieur des Mines, Farts. 
1861. 4. De Serres, M Marcel, Montpelier. 
1861. 5. Deville, M Charles, Paris. 
1861. 6. Deville, M. Ste Claire, Paris. 
1861. 7. De Koninck, M. L., Liege, 
1861. 8. GeiDitz, M. H. B., Dresden, 

1844. 9. Lyell, Sir Charles, F. R. S., 53, ffarley-streeiy W., London, 

1844. 10. Murchison, Sir Roderick I., F. R. S., 16, Belgraoe-square^ London. 

1832. 11. Sedgwick, Rev. A., F. R. S., Cambridge, 

HONORARY CORRESPONDING MEMBERS. 
1854. 1. Thomas Oldham, F. R. S., India, 

1854. 2. Arthur A. Jacob, C. E., India, 

1855. 8. Joseph Medlicott, India. 
1859. 4. John Gordon, C. E., India. 

1859. 5. Henry J. B. Hargrave, C. E., Indicu 
1859. 6. John Hime, C. E., Pemambuco, 

MEMBERS WHO HAVE PAID LIFE COMPOSITION. 
1853. 1. Allen, Richard Pnrdy, Austin Friars, London, 
1861. 2. Brown, Markham, Connoree Mines, Ococa. 
1857. 3. Carson, Rev. Joseph, D. D., F. T. C. D., Trinity College. 
1832. 4. Davis, Charles, M. D., 33, Fork-street. 
1861. 5. Fottrell, Edward, Upper Leeson-street, 
1857. 6. Greene, John Ball, 6, Ely-place, 

1857. 7. HaUday, A. H., A. M., F. L. S., M. R. I. A., Harcourt-street. 
1831. 8. Hamilton, Sir W. R., M. R. I. A., Observatory, Dunsink. 
1848. 9. Haughton, Rev. Professor, F. R. S., 40, Trinity College, 

1850. 10. Hone, Nathaniel, M R. I. A., St, Doulough's, Co, Dublin. 
1831. 11. Hutton, Robert, F. G. S., Putney Park, London. 

1851. 12. Jukes, Joseph Beete, F. R. S., 51, Stephen' s-green, 
1834. 13. King, Hon. James. M. R.I.A., Mitchelstoum, 
1844. 14. King, John, Dame-street. 

1856. 15. Lentaigne, John, M. D., Great Denmark-street 

1848. 16. Luby, Rev. Thomas, D. D., F.T. C. D., Trinity College.' 
1851. 17. Malahide, Lord Talbot de, F. R. S., Malahide Court, Malahide, 
1838. 18. Mallet, Robert, C. E., F. R. S., 1, Grosvenor-terrace, Monkstown, Co. 

Dublin, and 11, Bridge-street, Westminster, London, 8. W, 

1846. 19. Murray, B. B., 69, Lower Gardiner-street, 

1859. 20. Ogilby, William, F. R. S., Liscleen, Dunmanagh, Co. Tyrone. 

1849. 21. Sidney, F. J., LL. D., 10, Herbert-street. 
1851. 22. Whitty, John Irvme, LL. D., Henrietta' street. 
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MEMBERS WHO HAVE PAID HALF LIFE COMPOSITION. 

1831. 1. Baillie, Bev. James Kennedy, D. D., Ardtrea, Stewartstoum, 

1854. 2. Barnes, Edward, Ballymurtagh^ Co. Wtcklow, 

1832. 3. Btyce, James, High School^ Glasgow. 

1855. 4. Clarke, Edward, 3, Frankfort Buildings^ Rathgar. 

1854. 5. Clemes, John, Luganure Mne, Glendalough, Co. Wicklow. 

1857. 6. Crawford, Robert, C. E., care of Messrs. Peto andBetts, 9, Great George's- 

street^ Westminster. 
1861. 7. Crosbie, George, Ardfert Abbey ^ Ardfert^ Trdlee. 
1861. 8. DnnaUy, Lord, Kilboy, Nenagh. 

1856. 9. DuNoyer, G. V., M. R. I. A., 51, Stephens-green. 
1832. 10. Dunraven, Earl of, F. R. S., Adare^ Co. Limerick. 

1836. 11. Enniskillen, Earl of, M. R. I. A., Florence Court, Enniskillen. 

1844. 12. Esmonde, Sir Thomas, Bart., M. R. I. A., 9, Johnstown Castle, Wexford. 

1854. 13. Foote, Fi^erick J., 51, Stephen^ s-green. 

1853. 14. Harkness, Professor, F. G. S., Queen* s College, Cork. 

1856. 15. Haughton, Lieut. John, R. A., St. Helena. 

1857. 16. Hanghton John Hancock, Esq., CbrZou;. 
1860. 17. Head, Henry, M. D., Lower FitzwUliam'Street. 
1868. 18. Hill, J., C.E., TuUamore. 

1840. 19. Jackson, James E., Tulliderry, Blackwatertown. 

1839. 20. James, Sir H., Colonel, R.E., F.R.S., Ordnance Survey Office, Southampton. 

1858. 21. Jones, Rev. Henry Hampden, Adore, Co. Limerick. 
1832. 22. Kearney, Thomas, Pallasgreen, Co. Limerick. 

1857. 23. Keane, Marcus, Beech Park, Ennis, Co. Clare. 
1835. 24. Kelly, John, 38, Mountpleasant-square. 

1853. 25. Kinahan,'George H., St. Kilda, Sandycove, Dalkey. 

1839. 26. Lansdowne, Marquis of, h^, Berkeley-square, London. 
1838. 27. Larcom, Major- General, R E., LL. D., F. R. S., Phoenix Park. 

1858. 28. Leech, Major, R. E., Mountjoy Barracks^ Phoenix Park. 

1840. 29. Lindsay, Henry, L., C. E. 

1832. 30. Mac Adam, James, F. G. S., 18, College-street, East, Belfast. 

1840. 31. Montgomery, James E., M. B. I. A. 

1856. 32. Molony, 0. P., Capt., 26th Regt., Madras, N. I., per Messrs. Grinlay and 
Co., 3, Comhill, London. 

1856. 33. Medlicott, Henry, Roarkee, Bombay. 

1857. 34. M^Ivor, Rev. James, Rectory, Moyle, Newiownstewart, Co. Tyrone. 
1846. 36. Neville, John, C. E., M. R. I, A., Dundalk. 

1852. 86. O'Kelly, Joseph, 61, Stephen' s-green. 

1844. 37. Palmerston, Viscount, G. C. B., M. P., 4, Carlton Gardens, London. 

1832. 38. Portlock, Major-Gen., R. E., F. R. S., 58, Queen's Gardens, Hyde Park. 

1832. 39. Renny, Henry L., R. E., Canada. 

1854. 40. Smyth, W.W., Jermyn-street, London. 

1832. 41. Tighe, Right Hon. William, Woodstock, Innistiogue. 

1834. 42. Verschoyle, Archdeacon, Rathbarron, Collooney. 

1853. 43. Webster, William B., 104, Graflon-street. 
1 846. 44. Willson, Walter, 51, Stephen' s-green. 

1854. 46. Wyley, Andrew, 61, Stephen' s-green. 

1857. 46. Wynne, Arthur B., F. G. S., 61, Stephen' s-green. 

ANNUAL MEMBERS. 

18fil. 1. Andrews, William, The EiU, Monksiown. 

1831. 2. Apjohn, James, M. D., F. R. S., South-hill House, Blackrock. 

1857. 3. Baily, W. H., F. G. S:, 61, Stephen' s-green. 

1857. 4. Bandon, Earl of, Castle Bernard, Bandon, Co. Cork. 
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Elected. 

1859. 6. Baricer, John, M. B., 64, WoUrloo-road, 

1864. 6. Barrington, C. E., Faaarot^ Bra^. 

1856. 7. Barton, H. M., 5, Foster-place. 
1861. 8. IturUisi, Jt^hn, StCfUf Hou^e. 

1859. 9. Battersbyt Frant^is, M. 0., 16, iV. (hmttiriamd-tireit. 

1844. 10. Bective^ Earl of, Bnudford, Ketis. 

1858. 11. B^rmiogbaniT J,f Millhrook^ IStam, 

1857. 12. BoJtoii, George, Jim., 8^ Upper OrfTwnd-qvtTy. 

1881. 18. Brady, Right Hon. Maziere, Chancellor^ 26, Upper Pembroke- t ir ve i. 

1861. 14. Brownrigi^, W. B.^ 18, Adduide^rQad. 

1840. 16. Call well, Robertj M. R. I. A-, 25^ Hwrbert-placv. 

1867. 16. Carte, A-lexandor, A. M., M, D., Ra^al DnhUn Society, 

1858. 17. Cotton, Cburlea, Mallom Haitmay Company, Mathw. 
1857. 18. Ciraig/G, A., C.K, 6, Biy-piace. 

1834. 19. Cfoker, Cliarlea P M. D., 7, itfem"oji-*yirar*'t fFesL 

1846. 20. D'Arcy, Matthew, M- R. I. A*. Anchor Brewtry, Unket^eireei, 

1849. 21. Downing, Samiid, CE., LL. D,^ 6, Trintty Cotleffe, 

1857. 22. DoTTBc, RiGluitd, Bhssin0im-$treet. 

1832. 28. Dublin, The Archbishop oi; TAe Palace^ Stepken^'-green. 

1852. 24. Doyle^ J, B*, Martftlh-terract^ Sand^mount. 

1853. 26. De Vesci, Lord^ Ahbeylevc Houae^ AbhetftetT, 
1867. 26. Farran, Charles, M, D., Felirim, Maiahide. 

1866. 27. Flemings Lionel J,, C, E., 2, BtnrieUa-streeL 
1861. 28. Foot, WlHIam, 23, Rutiand-Mqmire. 

1867. 29. Frith^ R. J., C. E., Letntter-road, Rathmint^. 

1858. 80. Gages,, AJphonse, M. R. L A., 61, St^hen*i-ffreen. 
1849. 31. Gaibmith, Rev, Joseph A,, F. T. C. D., Trinitff OQllege. 
1866. 32. Ganley, Patrick, 6, Ely -plaice, 

1861. 33. GUiespie^ W., 24, Merrion-sireeL 

1849. 34. G/ios, A. M'Gwirt^ Saunders* Court, Kyh, Enniscorthy, 

1861. 36. Greene, F. W., 46, Dame-ittrtet. 

1869. 36. Green, Mnrdoclc, 52, Loarer SaEhvUte^itreet. 

1831. 37. Griffith, Sir R., Bart., LL. D., 2, Fitzwimam-pia^. 

1852. 38. Gordon, Samuel^ M. D., 11, Hvme-ttrtct. 

1866. 39. G&od, John, City -quay. 

1867. 40. Hampton^ Thomas, C* E., 6, Ely-pluet. 

1848. 41. Harvey, Professor, M. O-, F. R, S., 40, Trinity College. 
1861. 42. Hone, Jraeph, Jun., S5, L&*a^ l^nson-strert. 

1861. 48. Hntton, C, M. D., fi, Merti&n^square, 

1834. 44. Hutton, Thomaa, F. G.S., 116, Sumtuer-MU. 

1852. 46. Jellfltt, Rev. Profeaanr, F. T. C D., M. E. 1. .1., 6, TWnCty College. 
1842. 46. Jeuninga, F. M., M. R. I. A., F. G. S., Brown-street^ Cork, 

1858. 47. Joneft, William, C. E., 6, Ely-place^ 

1861. 48. Joy, R., 33, Moun.iJoy-square* 

1856. 49. Kiiiahan, J. R., M. D,, M. B, I. A.t F. L. S., St, Kiida, Sandgeote^ Dalkey. 

1853. 60. KingamlU, Thomas W., Jun., Sidmonton^ Brtiy, 
1861. 61. Liaabe, F,, C. E,, 42, SackvUle -street. 

1831. 62. Lloyd, Rev. Humphrey, D. D., F. T.C. D., 35, Trinity College. 

1854. 63. Lotigfield, Rev. George, F. T. C. D., Trinity Callfye. 
1861. 64. Lytit4;r, J., C. E., Stilhrgan Casth, Stillorgum.. 
1856. 66. M'Causland, Domlnick, 12, Fits<p.hbtm-»tte«t. ^— 
1861. 66. M^Comaa, A., 23, Rathmines-road, 

1851. 67. McDonnell, John, M. D., 4, GisSner'^s^row. 

1852. 68. Mac Doonell, E«y. Bichard, D. D., Provoat of Trinity College, Provost** 

i/oHae, Trinity College. 

1837. 69. MoUan, John, M. D.. 8, Fitzwilliam- square, North. 

1851. 60. McDowell, George, F.T.C. D., 6, TVinity College. 

1849. 61. M*Ouire, Thomas, 46, Kildare^street. ^ 
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Elected. 

1859. 62. Moore, Joseph Scott, 3%tf Manor, KMbndM, Co, Dublin 

1861. 63. Morris, J. B., OaAkmds, Sandymount. 

1831. 64. Nicholson, John, M. R. I A., Balrath Soiue, KelU, 

1866. 65. O'Brien, Octavius, 23, Kildare-aireet, 
1859. 66. O'Grady, M. T., 35, Blestington-street, 

1832. 67. Patten, John, Royal l>ubUn Society. 

1848. 68. Petherick, John, Surlnton, Kingaton-on'Thamea, Surrey. 

1857. 69. Porter, WiUiam, C. E., 13, Charlemont-mall. 

1861. 70. Regan, George, 32, Frederiek-atre^. 

1857. 71. Reeves, R. S., 22, Upper Mount-atreet. 

1861. 72. Roberts, W. G., 32, Fredenck-atreet. 

1856. 73. Robinson, Hartstonge, 15, St, Jamea* -terrace, Malahide, 
1861. 74. Smith, Cfeorge, College-green. 

1852. 75. Smith, Robert, M. D., 63, Eeclea-aireet. 

1852. 76. Sanders, Gilbert, M. R. I. A., 2, Foater-place. 

1854. 77. Scott, Robert H., A. M., 13, SuffoUk-atreet 

1857. 78. Stack, Rev. Thomas, F. T. C. D., Trinity College. 
1869. 79. Stokes, William, M. D., Merrion-aquare. 

1861. 80. Stoney, Bindon, C. E., 89, Waterloo-road. 

1867. 81. tait, Alexander, C. K, Santry. 

1859. 82. Waldron, L., M. P., LL. D., Ballyhrack, Dalkey. 

1861. 88. Waller, J. F., LL. D., 4, Herbert- atreet, 

1859. 84. Walker, William F., 9, Tnnity College, 

1832. 85. Wall, Rev. C. W., D. D., Vice-Provost, TYinity College. 

1867. 86. Welland, W. T., 48, Upper Rutland-atreet. 
1859. 87. Wilde, W. R., M. D., Mernon-aquare. 

1851. 88. Wright, Edward, LL. D., M. R. I. A-, Floramlle, Donnybrook. 

1868. 89. Wright, K Perceval, M. B., A. M., F. L. Z. SS., Afuaeum, Trinity College. 



ASSOCIATES FOR THE YEAR. 

1. Bateman, C. W., 56, Camden-atreet. 

2. Ball, R., 2, Granby-row. 

3. Birch, J. G., 2, Adelaide- terrace. 

4. Croethwaite, J., 17, Drinity College. 
6. Doyle, K W., Martello-terrace. 

6. Gibbon, W., The Cottage, Sandymount. 

7. Glennon, J., Dolphin^ a-bam. 

8. Gmbb, H., 15, Leinater-aquare. 

9. Hart, H. M., 25, Trinity College. 

10. Hassard, R., 13, Pleaaant-atreet. 

11. Jacob, A. H., 1, Brighton-avenue, Monkitown, 

12. Jameson, J., Fortmamoch, Malahide. 

13. Enapp, W., 6, Bdgrave-aquare. 

14. Leeson, G., 1, Grantham-plaee. 

15. Lyster, J., 37, Trinity College. 

16. McDonnell, J., Model Farm, Glaanevin. 

17. M*Grorty, J., 8, 5*. Andrew-atreet. 

18. Persse, De Burgh, 19, Trinity College. 

19. Patterson, B. G., 1, Sandford-terraee. 

20. Robinson, W., 20, Hollea-street. 

21. Scott, J. M., Ballygannon, Kilcool. 

22. Smith, G., 9, Trinity College. 

23. Trail, B., 4, Mountpelier- parade. 

24. WilkinBon, M., 1, Great Brunawiekatreet. 
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No.n. 

MEMBERS GAINED AND LOST FOB THB TBAB ENDING 
JANUARY JSl, 1861. 

OAQTBD. 
Honorary MtmbtrM. 

1. M. Daabreei Straaibiwrg. 

2. M. Delesae, Ingeoietir des MinM, Pmrit. 

3. M. Dnrocher, Remn§§, 

4. M. Marcel de Serre^i M&ntptHer, 

5. M. Ste Claire Deville, iVim. 

6. M. Charles De Vaie, FarU 

7. M. L. de Koninck, Liegt, 

8. M. H. B. QeiniU, Dresdem. 

Lift Memberi. 

1. Brown, Bfarkham, Connoree BUnet^ Ovoca. 

2. Fottrell, Edward, Upper Leeton-ttreei. 

Memhtrt who have paid Haff'LiJh Compontion. 

1. Crotbie, George, Ardfirt Abbey, ArdftH, IVmUo. 

2. Donally, Lord, Kilboy^ Nenogh, 

Annual Membere. 

1. Andrews, William, The Hill, M&nkatown, 

2. Barton, John, Stone Hotue. 

8. Barrington, C. E., Faetaroe, Fray. 

4. Brownrigg, W. B., 18, Adelaide-road. 

5. Chambers, M., 6, Merrion-terrace, 

6. Foot, William, 23, RtUland-equare. 

7. Gillespie, W., 24, Merrion-street. 

8. Greene, F. W., 46, Dame-street. 

9. HuttOD, C.» M. D., 6, Merrxon-equare. 

10. Hone, Joseph, Jan., 85, Lower Lee$on-$treet. 

11. Joy, R., 83, Mountjoy-equare. 

12. Lisabe, F., C. E., 42, Sackville-ttreet. 

18. Lester, J., C. £., Stittorgan Cattle, StUhrgan. 
14. Morris, J. B., Oaklands, Sandymount. 
16. M^Comas, A., 23, Rathmines-road. 

16. Roberto, W. G., 82, Frederick-street. 

17. Began, George, 82, Frederick- street. 

1 8. Smith, George, College-green. 

19. Stoney, Bindon, C. E., 89, Waterloo-road. 

20. Waller, J. F., LL. D., 4, Herbert- street. 

Mkmbbbs L06T. 
DECBASED. 

Honorary Member. 
1. M. Durocher, Rennet. 

Life Member. 
1. Carter, Sampson, C. E., Kilkenny. 
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RESIGNED. 

Annual Members. 

1. Ash ton, Samuel, Woodfield^ Newtownharry, ' 

2. Chambera, M., 6, Merrion-terrace^ Merrion. 

3. Hemans, G., C. E., 10, RtUland-tquare. 

4. O'Meara, Rev., E., Brunevnek-etreet. 

Subscriptions in Arrear. 

1. Irwin, George, C. K, 6, Ely-plate. 

2. Phayre, G., C. E., 60, Dominick-streei. 

State of the Society at the commencement of — 

I860. 1B61. 

Honorary Members, .... 4 .... 11 

Corresponding do., 6 . . . . ff 

Dfe do., 64 .... 68 

Annual do., 76 .... 89 

160 174 



No. III. 

DONATIONS RECEIVED TO 3 Ist JANUARY, 1861. 

Amsterdam. — Academie Royal des Sciences Amsterdam. Verhandlnngen, Part Vll. 
Yerslagen, Part IX. Catalogue of Library, Parts 1 and 2. Presented by the 
Academy. 

Bmaeels. — Annuaire de TAcademie Royal des Sciences, &c., de Belgique, 1859 and 1860. 
Presented by the Academy. 

Bulletins de TAcademie Royal des Sciences, des Lcttres et des Beaux Arts, 

Nos. 4, 6, 6. Presented by the Academy. 

Berlin.— Zeitschrift fiir Allgemeine Erdknnde, Nos. 76, 77, 78, 82, 84, 85, 86. Pre- 
sented by the Geographical Society. 

' Zeitschrift fiir die Gesammtenn Naturwissenchaften, Vols. XI., XII. Presented 
by the Editors^ 

Calcutta.— Memoirs of the Geological Survey of India, Vol. II., Part 1. Presented by 
Professor Oldham, Director- GeneraL 

California. — Reports of the Geology, Botany, and Zoology of Northern California and 
Oregon. By J. L. Newbury, M. D. Presented by the Author. 

Canada.— Canadian Journal of Industry, Science, and Art, Nos. 24 to 30. Presented 
by the Editors. 

Charleston.— Proceedings of the Elliott Society of Natural History, No. 1. Presented 
by the Society. 

Cornwall Annual Report of the Royal Cornwall Polytechnic Society, 1859. Presented 

by the Society. 

Copenhagen. — Review of the Royal Danish Academy of Sciences of Copenhagen. Pre- 
sented by the Academy. 

Dublin ^Natural History Review, Vols. V., VI., VII., and VoL I., New Series. Pre- 
sented by the Editors. 

Proceedings of the Natural History Society, Vol. I. Presented by the Society. 

The Atlantis, Nos. 2, 8, 4, 6. Presented by the Editor. 
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Edinburgh. — Proceedings of the Society of Antiquaries of SoodAnd, YoL IL, Pint 1 

Presented by the Swuety. 
. Transactionf of the Royal Scottish Society of Arts, YoL Y^ Puti S asd i 

Presented by the Society. 
Geological Survey of Ireland.— Thirteen Qnarter-sheets of the Geologieal Map of Ixdial 

Presented by Sir R. Morchison, Director-General. 
■ Nine Books of Data. 



Hanan.— 7th & 8th Bericht der Ober-Hessiachen GeseUsdiaft* der Nator ft ] 

Presented by the Society. 
Jahresbericht der Wetteraner Gesdkchaft fiir ^ gesammte NatrnkoDds n 

Hanan, iiber die Gesellschafts-Jahre Ton August 1855 bia 1857, ft die 50-JahQ|i 

Jabelfeier, Aug 1858. Presented by the Society. 

. Natorhistorijche Abhandlungen ana dem Gebiete der Wetteran, Aqgwt, 1MSL 



Presented by the Society. 
Iowa. — Geolog}* of Iowa, YoL I., Parts 1 and 2. Presented by the Author. 
Kilkenny. — Proceedings and Papers of the Kilkenny and South-Eaat of Irdaiid i 

logical Society, YoL II., Nos 23, 24, 25, 26, 27. Presented by4lie SocieCy. 
Lancashire. — Transactions of the Historic Society of Lancashire and Gheahire, YoL XIL 

Presented by the Society. 
Lausanne.— Bidletin de la Sodete Yaudoise des Sciences Katurellei, YoL YI^ Nos. 41, 

45, 46. Presented by the Sodety. 
Leeds. — Annual Beport of the Leeds Philosophical Society, 1859-60. Ptesented hf the 

Society. 
LiverpooL — Proceedings of the Literary and Phflosophical Sodety of LiTcqwoI, Ko. It 

Presented by the Sodety. 
London. — Journal of the Proceedings of the linnean Sodety; Sopplemeiit to YoL lY.; 

Botany, Vol. IV., Nos. 16, 17. Presented by the Sodety. 
■ Quarterly Journal of the Geological Society of London, Noa. 60, 61, 62, 6S, aii 

64. Presented by the Sodety. 
Proceedings of the Royal GeograpUcal Sodety, Yd. lY., Noa. 1, S, 8, and I. 

Presented by the Sodety. ' 

Journal of the Royal Geographical Sooiety, Vol. XXIX. Presented by the Society. 

- Proceedings of the Zoological Sodety, pp. 369-560, Part 3, 1859, and Paiti'l 



and 2, 1860. Presented by the &M?iety. 

> Report of the British Association for the Advancement of Scieiioe, Aberdea 



1859. Presented by the Association . 
Proceedings of the Royal Institution of Great Britain, Part 10. Presented br 

the Institution. 
Proceedings of the Institution of Civil Engineers, Vols. VIL, VOL, X , Xm., 

XVI., XVI L, XVIII. Presented by the Institution. 
LyonsL — Memoires de TAcademie Imp. des Sdences. &c, de Lyons, Claases des Lettrea, 

Vll. Classe Sdence, Vll. et IX. Presented by the Academy. 
^^— Annales dela Sodete Imp. d'J^gricuIturede Lyons, 3zd Series. IL, IlL Pieseattd 

by the Sodety. 
Manchester. — Transactions of the Geological Sodety of Manchester, Parts 2 to 9, and 

No*. 1 and 2, Session 1860. Presented by the StKiety. 
Annual Report of the Manchester Geological Sodety, 1859. Presented by the 

Sodety. 

. Proceedings of the Literary and Philosophical Sodety of Mandie^ter, 1858-9, 



Nos. 1-16; 18o9-60, Nos. 1-14. Presented by the Society. 
. Memoirs. 2 Serie?, Vol. XV. Presented by the Society. 



Missouri — G«x'>l«.»gical Kep*.^rt oi the Country- along the Line of the S. W. Branch of the 

Pacific Railway. Slate of Missouri, By G. S. S^rallow. Suie Geologist. Presenttd 

by the Author. 
Munich. — Sit.:unip4beriohte dv^'r Kiuiii:! Bayer : Akademie derVTissenschaften an Miindjen 

I860, Nos. 1 audi. Presented by the Academy. 
Neuchatel Mvmoires de la S^viete de» Sciences Naturelles de NenchateK Vols. IV. and 

V. Presented bv the Societv. 
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Newhaven. — American Joornal of Science and Arts, Nos. 84-90. Presented by the 
Editor. 

Journal of the Elliott Society of Natural History, Vol. I., Parts 1 and 2. Pre- 
sented by the Society. 

Philadelphia Proceedings of the Academy of Natural Sciences of Philadelphia, 1859, 

pp. 1-284. Presented by the Academy. 

... ■ Extracts from the Proceedings, &c., of Papers, per Isaac Lea, LL. D. Presented 
by the Academy. 

Observations of the Genus Unio. By Isaac Lea, LL. D. Presented by the 



Academy. 

St. Louis. — Transactions of the Academy of Natural Sciences of St Louis, Vol. I., 
No. 3. Presented by the Society. 

St Petersburg. — Yerhandlungen der Russich Kaiserlichen Mineralogischen Gresell- 
schaft, 1831, 1856, 13 Parts. 

Figures and Descriptions of Canadian Organic Remains, Decades 1, 3, and 4. 

Presented by Sir W. B. Logan. 

Yienna.—Jahrbuch der EK. Geolog. Relchsanstalt, 1859, Parts 3 and 4, No. 1, 1860. 

Washington. — Report of the Superintendent of U. S. Coast Survey for 1867. By Pro- 
fessor A. D. Bache. Presented by the Author. 

York. — Proceedings of the Geological and Polytechnic Society of Yorkshire, 1869. Pre- 
sented by the Society. 

Pretented by the Authors. 
Austin On Lower Silurian Rocks on the S. K of Ireland. By Major Austin, F. G. S. 

Presented by the Author. 
Barrande. — On the Primordial Fauna and Taconic System. By J. Barrande. With 

additional Notes by Jules Marcon. Presented by the Author. 
Dalton. — On the Phosphates and Arseniates. By John Dal ton, D. C. L., F. R. S. 

presented by the Author. 
Lord De Grey. — Address delivered at the Annual Meeting of the Royal Geographical 

Society, May, 1860. By the Earl De Grey and Ripon. Presented by the Author. 
M'Clintock. — Meteorological Abstract from the Fox. By Captain Sir L. M*Clintock. 

Presented by the Author. 
Stoves. — The Alloys of Copper and Zinc. By J. H. Stoves. Presented by R. Mallet, 

Esq., C. E. 



No. lY. 

SOCIETIES AND INSTITUTIONS ENTITLED TO RECEIVE THE 
JOURNAL OF THE GEOLOGICAL SOCIETY OF DUBLIN. 

Aberdeen, . University Library. 
Albany, . . State Library, New York. 
Amsterdam, . Royal Academy of Sciences. 
Belfast, . . Queen's College Library. 
Berlin, . . Royal Academy of Sciences. 

German Geological Society, per Bessersche Buchhandlung, Behren-str., 
7, Berlin. 
Bordeaux, . Imperial Academy of Sciences. 
Boston, . . American Academy. 

Natural History Society. 
Bristol, . . Institution for the Advancement of Science, Literature, ami the Arts. 
Brussels, . Academy of Sciences. 
Calcutta, . Public Library. 
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Gambridob, . 

COPBNHAOEir, 

Cork, . . . 

Cork, . . . 

Cornwall, . 

Dijon, .. . 

Dublin, . . 



Edinbuboh, 



Florbkcb, 

Galway, . 

Genoa, 

Glasgow, 

gottingen, 

Hanover, 

Ejlkennt, 

Lausanne, 

Leeds, 

Leipzig, 

Liverpool, 

London, . 



Lyons, . . 



Manchester, 

Melbourne, . 
Milan, . . 
Missouri, . . 



Philosophical Society. 

University Library. 

Royal Society of Science. 

Qneen's College Library. 

Royal Institution. 

Royal Polytechnic Institution. 

Academy of Sciences. 

Royal College of Surgeons* Library. 

Royal Irish Academy. 

University Library. 

Royal Dublin Society. 

Natural History Society. 

Ordnance Survey Library. ^ 

Greological Survey of Ireland. 

University Philosophical Society. 

University Zoological and Botanical Association. 

Royal Society. 

Wemerian Society. 

Society of Arts. 

Univerrity Library. 

Society of Physics and Natural EGstory. 

Queen's College Library. 

Society of Physics. 

University. 

University. 

Royal Library. 

Archaeological Society. 

Soci^t^ Vaudoise des Sciences Natnrelles. 

Geological and Polytechnic Society of the West Riding of Yorkshire. 

Philosophical and Literary Society, 

Royal Academy of Sciences (Saxony). 

University. 

The Literary and Philosophical Society. 

Historic Society of Lancashire and Cheshire. 

Geological Survey, Jermyn- street, 

British Museum. 

Society of Arts, John-street, Adelphi. 

Royal Institution, Albemarle- street. 

Royal Society^ Burlington House. 

Geological Society, Somerset House. / 

Liimean Society, Burlington House. 

Geographical Society, 15, Whitehall-place. 

Civil Engineers, Institution of, 25, Great George' s-street, Wsstminster. 

Royal Asiatic Society, 5, New Burlington-street. 

Royal College of Surgeons. 

Zoolo^cal Society, 11, Hanover-square, 

Athenaeum, 14, Wellington-street^ Strand, W, C. 

Literary Gazette. 

The Hon. the East India Company, East India House, 

La Society Imperiale d' Agriculture, d'Histoire Naturelle, et des Arts 

Utaes. 
Societe Linneen de. 
Academic Imperiale de. 

Literary and Philosophical Society of. [Sec., R. C. Christie]. 
Geological Society. 
Philosophical Institute of Victoria. 
Imperial Institute of Science. 
State Survey and University, Geological Booms, Columbia, U.S.J. 
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MoDENA, . . Imperial Institute of Science. 

MnmcH, . . Royal Academy of Science. 

NsuoHATEL, . Sodete des Sdences Naturelles. 

New Haven, The Editors of Silliman's Journal of Science and Art. 

OxFOBD, . . Bodleian Library. 

Ashmolean Society. 
PabiSi . . . Ecole Polytechnique. 

Greological Society. 

L'Ecole Imp. des Mines. 

Institute of France. 

Bibliotheqne Imp. 

Jardin des Plantes, Bibliotheqne. 
Philadelphia, American Philosophical Society. 

Natural Histoiy Society. 
PltmoutHi . Plymouth Institution and Devon and Cornwall Natural History Society. 
Quebec, . . Literary and Historical Society. 
SouEN, . . Academy of Science. 
Some, . . . The Vatican Library. 
St. Abdbews, University Library. 
St. Petbbsbubo, Imperial Academy. 

Central Physical Observatory of Russia. 
Stookholm, . Royal Academy of Science. 
Strasboubq, Societe des Sciences Naturelles de. 
Toronto, C. W., Canadian Institute, per Thomas Henning, Esq. 
Toulouse, . Academy of Sciences. 
Tubih, . . . Royal Academy. 
Upsala, . . Royal Society of Sdences. 
Vienna, . . Imperial Academy of Sdences. 

Prof. W. Haidinger, of Vienna, as Editor of the *' Jahrbuch der K. K. 
Geologischen Reichsanstalt.** 
Washinoton, Smithsonian Institute Library, per Henry Stevens, Esq., MorIey*» Hotel, 
T\rafdlgca'~square^ London, 
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The ballot having closed, the following gentlemen were declared 
duly elected : — 

Prbsident. — Rev. Professor Haughton, F.R.S. 

Vice-Peesidents Robert Callwell, Esq. ; Robert Mallet, C. E., 

F. R. S. ; James Apjohn, M. D., F. R. S. ; Professor W. H. Harvey, M, D., 
F. R. S. ; Rev. H. Lloyd, D. D., r.R.S. 

Tebasitbebs. — Gilbert Sanders, Esq. ; F. J. Sidney, LL.D. 

Secbetabies. — Joseph Beete Jukes, M. A., F. R. S. ; Robert H. Scott, 
M.A. 

Council. — Lord Talbot de Malahide; Sir Richard Griffith, Bart, 
LL.D.; John Kelly, Esq.; Samuel Downing, LL.D., C.E.; John B. 
Doyle, Esq. ; J. R. Kinahan, M. D., F. L. S.; Alexander Carte, M. D.; 
Edward Wright, LL.D.; Samuel Gordon, M.D.; William H. Baily, 
F. G. S. ; Alphonse Gages, M. R. L A. ; R. S. Reeves, Esq. ; George 
MacDoweU, F. T. C. D. ; Rev. Joseph A- Galbraith, F. T. C. D. ; William 
Andrews, Esq. 

The Society then adjourned till 8 o'clock. 



ADJOUBNBD ANNIVEBSABT MEETING. 

The Pbestdskt in the Chair. 

The Rev. Samuel Haughton (President) proceeded to deliver the 
following 

ANNUAL ADDBESS. 

Gentlemen, — Since I last addressed you from this chair, a year of im- 
usual scientific activity has passed, during which a large number of 
papers of more than usual interest have been communicated to the world 
by means of this Society. In a city like Dublin, possessed of so many aids to 
scientific research, a healthy competition exists among the various scien- 
tific societies; and I think I may congratulate the members of the Gfeolo- 
gical Society on the fact that we have not lagged behind in the race during 
the past year. We have had read before us during that period eighteen 
geological papers of more or less interest, but all possessing some feature 
of original thought or research that renders them worthy of preservation 
in the pages of our Journal. It would be impossible for me to do justice 
to all in so large a number ; but I shall endeavour to bring out some of 
the more important features of a few, referring you for details to the 
papers themselves, or to your recollection of &em, as read before us. 
The following list contains the titles of these papers : — Descriptive Geo- 
logy and Palffiontology ; 1 . Sir Richard Griffith, " On the Stratigraphical 
Divisions of the Irish Carboniferous Series, as exhibited in the local 
tables, prepared according to fossiliferous arrangement, in reference to 
the Geological Map of Ireland ;" 2. Mr. William H. Baily, '' On Cory- 
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nopteris, a new generic fonn of fossil fern ;" 3. Mr. John Kelly, " On 
the Greywacke Rocks of Ireland, as compared with those of England;" 
4. Messrs. Brownrigge and Cooke, *' On the Geology of the Coast of the 
County of Waterford;" 5. Mr. Stanley, " On Faults in the Drift of the 
Central Counties of Ireland ;" 6. Professor Jukes, ** Geological l^otes of 
a Tour in Switzerland ;" 7. Dr. J. R Kinahan, " On the Zoological Af- 
finities of the Genus Oldhamia;" 8. The President, " On a new Fossil 
Plant from the Yellow Sandstone of the County of Donegal." Fhysical 
Geology and Mineralogy : — 1. Mr. Rohert H. Scott, " On a new Metallic 
Ore from the Connorree Mines, County of Wicklow;" 2. Mr, Alphonse 
Gages, ** On the formation of Orpiment in a mass of Sulphate of Barytefl^ 
near Silyermines, County of Tipperary ;" 3. Mr. A. B. Wynne, " On the 
Mining District of Silvermines, County of Tipperary ;" 4. Dr. AqnOle 
Smith, " On the Pyrognostic Characters of Minerals, with a new arrange- 
ment of those usually found in Ireland ;" 5. Mr. George McDowell, " On 
the Wolf lull and Modubeagh Collieries, Queen's County;" 6. The Pre- 
sident, " On the Mineral Resources of the Estate of the Provost of Tri- 
nity College, near Maum, County of Galway ;" 7. Dr. Apjohn, " On two 
associated Minerals from Ross Hill, on the northern E&ore of Loug^ 
Corrib ;" 8. Mr. Patrick Ganly, **0n the Past Intensity of Sunlight, as 
indicated by Geological Phenomena ;" 9. Mr. Mahon, ** On the Qualifi- 
cations and Duties of the Mineral Agent;" 10. The President, '*0n the 
occurrence of Oligoclase in the County of Donegal." 

I believe it would be difGLcult to overrate the value of Sir Bichaicl 
Griffith's important paper, either in a scientific or historical point of 
view. It records with minute precision the fossils, the identification 
of which by M*Coy formed the basis on which the G^logical Map of 
Ireland was founded, and it possesses a high value as a record of tiie 
state of Irish Palaeontology at the time at which it was written — a valiie 
which, in my opinion, is only second to that which it must always have 
from its own intrinsic merit, and from the labour and intelligence be- 
stowed upon it. Of Mr. KeUy's paper " On the Greywacke Rocks d 
Ireland and England,'' I would observe that it is essentially a critLdcan 
of the Silurian system of Murchison,^ from an Irish point of view. Its 
ability and vigour do credit to its author, and constitute a merit which 
must be recognised even by those who differ from tKe conclusions deduced 
by Mr. Kelly from his comparison of the Irish and English Silurian 
rocks. It is known to you that some difference of opinion existed as to 
the publication of this paper, on the ground that it was a geological he* 
resy to differ in opinion with the distinguished inventor of the Silurian 
System. The Council of the Society thought it best to allow Mr. KeU/i 
paper to be printed, inasmuch as the author of a paper alone oan be con- 
sidered responsible for the statements made and inferences drawn in 
it ; and, under those circumstances, neither the Council nor the Society 
itself could be considered as adopting Mr. Kelly's views. Those views 
must stand or fall on their own merits ; and, for my own part, I must 
confess that, though I differ from him, I believe his paper, by the fi«e 
spirit of inquiry which pervades it, and the vigour with which it is 
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written, does him no discredit, and is worthy of a place in the ** Journal 
of the Geological Society of Dublin/' One of the most striking features 
of the labours of our Society during the past year is the number of papers 
bearing on the development of the mineral resources of Ireland which 
have been laid before us. Of the eighteen papers I have before alluded 
to, no less than seven relate to mining districts or mining operations in 
variouB parts of the country. This fact appears to me to give us an ad- 
ditional claim on the support of our countrymen, as it shows we are as 
ready to turn our attention to the practical applications as to the theo- 
retical speculations of the science we profess to cultivate. The most 
important of these mining papers is that laid before us by Mr. Mahon, 
who is already favourably known by his publipations on the mines of 
"Wicklow. It contains much information, partly original, and never be- 
fore published, and partly concisely compiled from tiLe newest and most 
authentic sources. It is the intention of the Council to prjnt the first 
portion of this paper in our Journal, and also to publish it, with its va- 
luable appendices, in a separate form, so as to make it known as widely 
as possible among those interested in developing in a legitii^ate manner 
tiie mineral wealth of the country. At our December meeting. Dr. 
Apjohn laid before us a highly interes14ng description of a mineral found 
associated with metallic ores at Eosshill, county of Galway. He believes 
it to be Damourite, now for the first time described as occurring in Ire- 
land, and, like the original mineral of Delesse, associated with Andalu- 
aite, or Kyanite. Dr. Apjohn's account of this mineral is a veritable 
monograph, and will form a most interesting addition to our journal. 
Mr. A. B. Wynne, of the Geological Survey, has contributed to our pro- 
ceedings an excellent account of a mining district, that of Silvermines, 
couniy of Tipperary, which I can state, from personal knowledge of the 
district, to be exceedingly accurate and carefully drawn up. He has also 
illustrated it by a map of his own execution, which reflects much credit 
upon his skill as a draughtsman. Mr. Gageshas taken occasion, from the oc- 
currence of orpiment in a mass of sulphate of barytes, from the same min- 
ing locality, to bring under our notice one of his numerous interesting 
and original experiments, which throws some light on the obscure problem 
of the mode of formation of the various contents of our mineral veins. 
His experiments on this subject have been published in our Journal. 
Mr. Robert H. Scott has analysed, and brought before us, a mineral ore, 
occurring at Connorree mines, under circumstances similar to those under 
which a similar ore, described by Dr. Apjohn, in 1851, was found at Bal- 
lymurtagh mine, on the other side of tiie Ovoca. These ores, though 
siniilar in respect to the occurrence of sulphuret of zinc in both, associ- 
ated with the protosulphuret of iron, differ with regard to sulphuret 
of lead, which was found by Dr. Apjohn to be present to a large amount, 
while it was totally absent from fiie ore described by Mr. Scott, who 
considers his mineral to be a mixture of iron Pyrites and the Maimatite 
of Bousdngault. Dr. Aquilla Smith has permitted me to lay before this 
Society some of his valuable mineralogical notes, foimded principally on 
the pyrognostic classification and properties .of minerals. The first part 
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of these notes has been already laid before yon, but I hope before the 
next anniversary meeting to be able to complete the series^ which will 
form one of the most valuable and important additions to mineral(^pM»l 
science ever made in this country. I would take this opportunity of 
expressing, in the name of the Society, the obligations we are und» to 
him for having permitted us to be the medium of commiinicating his 
mineralogical and pyrognostic ideas to the world. Mr. Sally's paper on 
a new genus of foBsU fern, from the toal-measures of Glin, county of Li- 
merick, with its excellent plate, forms an interesting, addition to cor 
palseontological papers. Dr. Kinahan has completed his researches on tiie 
Oldhamias of Bray Head, by the discovery of additional specimens, in 
better preservation than those previously found by him, and which en- 
able him to speak with more precision tiian he was before able to do as 
to the true zoological relations of these curious fossils. This paper ci 
Dr. Kinahan's has not yet been printed, and in this respect is in &e same 
position as several other valuable communications to the Society. We 
hope from the unusually satisfactory Eeport of the Treasurer and Gounci], 
as to our financial condition, to be able, during the Coming year, i» 
publish all our arrears of printing ; but this can only be done with pn- 
dence by the exertions of our members in procuring new members, aad 
so increasing the pecxmiary resources of our Society. The influx of va- 
luable papers on various subjects of physical and descriptive geobgyi 
which has occurred during the past year, is mainly owing to our pre- 
vious exertions in printing and circulating our Journal, which is now 
well known in all quarters of Europe and Ainerica in which the universal 
science of geology is studied. Although our connexion with the "Na- 
tural History Eeview" has ceased, yet the advantages we gained by it 
will be continued to us, as stated in the Eeport of Council, by the new 
connexion we have formed with the " Dublin Quarterly Journal of 
Science." The circulation insured to papers read before the Society in 
future will be the following : — 

1. Members of the Society, 150 

2. Exchanges with other Scientific Societies, . . 100 

3. European and American Libraries, by means of 

the ** Dublin Quarterly Journal of Science," . 150 

4. Additional circulation of the " Dublin Quarterly 

Journal of Science" by sale, 100 

Total, 500 

The addition of about fiffcy to our list of members, which it is not un- 
reasonable to hope for, would leave us in a most satisfactory condition 
as to our finances, and as to the publication of our Journal, which is the 
most important end of our existence as a Society. Owing to the liberality 
of Trinity College, and of our valued member. Dr. Lloyd, we are enaUed 
to dispense wi& house rent, while the transfer of our MuLsenm to the 
University has improved and extended the facilities for studying geology 
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in this city to an extent that could not have been effected by a small Soci- 
ety, struggling to maintain its ground under the threefold burden of house 
rent, cost of a museum, and the publication of its scientific proceedings. 
Experience has shown that there is not sufficient zeal for science in 
Sublin to support a society incumbered with these three objects. The 
G^logical Society of Dublin, by getting rid of the first two burdens, 
and devoting its whole energies to the single object of publishing rapidly 
and as faHj as possible the papers contributed to its meetings, has suc- 
ceeded in attaining the respectable position which it now holds, and 
which it will improve and maintain among the scientific societies of 
Dublin. We owe the gratifying position we hold partly to the hospi- 
taliiy of Trinity CoUege, and partly to the zeal and activity of our own 
members. Neither of these causes of prosperity is likely to fail us, and 
I therefore feel little hesitation in predicting our continued future success. 

The Geological Survey of Ireland, under the management of our ex- 
President and Secretary, Mr. J. B. Jukes, has made considerable progress 
during the year, ** the number of sheets of the one-inch Map, now com- 
plete, being 87, out of the 205 into which Ireland is divided. Expla- 
natory descriptions of 26 of these sheets have been published, and several 
more are in the press. There have been also published 8 sheets of longitu- 
dinal sections, three cutting across the Queen's County and Kilkenny 
coal-fields, two across the anticlinals and synclinals of the coimty of 
Cork, and one containing a section from Cork harbour over theGaltees, and 
across the great Slieve-na-Muck fault of 4,000 feet (the grandest proved 
fault in the world), and connecting Cork with the Limerick district ; 
also two sections across the singular trappean basin of the county of Li- 
merick, with the Ballyhood coal-measures in its centre, and regular 
bands of bedded trap and limestone coming out aU round, with intrusive 
bosses, and the old pipes and funnels outside that again.*' 

Among the labours of members of our Socity, I would also mention 
the valuable "Analytical Report on the Metallic Ores of Southern India, 
exhibited at Madras in 1859," by Captain C. P. Molony, of the Madras 
Army, published in Madras in 1860. It contains a considerable amount 
of vsduable information, not previously collected, as to the iron and lead 
ores of Southern India, which there can be no doubt, imder proper ma- 
nagement, would prove highly remunerative to skilled capitalists. 

In a paper read before you in January last, I have placed on record 
the occurrence of oligoclase felspar, found by me in the syenite of Horn 
Head, coimty of Donegal. This syenite is composed of Oligoclase and 
Hornblende, and forms an interesting addition to our list of Irish rocks. 
On that occasion I made some observations on the manner in which oli- 
goclase occurs in the granites of Sweden and iN'orway, in contact with 
quartz, and sometimes containing particles and veins of this quartz im- 
bedded in its very substance. TMs appears to me to be a strong reason, 
in addition to those which I laid before you in my last Address, against 
considering granite to be simply an igneous rock, the product of fusion 
or dry heat. If such were the case, it would be impossible to explain 
why Oligoclase, melted in presence of molten sil\ca, should not pass at 
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once into the condition of Orthoclase ; and indeed, from the limited 
knowledge I possess of the subject, I am disposed to believe that Or- 
thoclase and Albite, in granite, indicate a higher temperature and more 
perfect ^sion than Oligoclase does. I had intended to have laid before 
you on this occasion my views in detail on the subject of the origin of 
granite ; but defer doing so until I have completed the investigations I 
have entered upon with regard to the igneous rocks of the Kotime Moon- 
tains. I hope on a future occasion to explain my ideas on this subject, 
and shall now ask your attention for a short time to a theorjr'Of confi- 
guration of land and water, and of the mountain chains and ocean valleyB 
of the globe, that has appeared to me for some time to possess much proh 
babiHty and verisimilitude. I have frequently expressed the opimoa 
that the changes of the globe consequent on its original fluidity bad but 
little influence on geological phenomena. These astronomical changes 
of the globe, resulting from its secular cooling, determined the form and 
conditions of its seas and lands, long before it was flt for the habi- 
tation of any living creature ; and I believe that the traces of thif 
original crumpling of the earth's sur&ce are still to be found in the dis- 
tribution of its mountain chains and sea valleys. As the earth's sur&ce 
cooled, it contracted upon the liquid interior, by the reaction of whidi, 
being incompressible, it was ultimately rent into certain Assures, ele- 
vated above the general surface, through which flowed the rndten 
glass that afterwards, when metamorphosed by the action of water, be- 
came granite, and subsequently the trappean lavas. These fissmei 
of elevation h£id a meridional direction, from north to south; and 
between them lay, as a matter of necessity, deep valleys of depres- 
sion, into which the aqueous atmosphere of the globe was distilled on 
cooling. The existence of those meridional lines of fissure or eleva- 
tion and depression is mathematically demonstrable from the conditunu 
of cooling of a body shaped as the earth is ; and these meridional lines of 
fissures were afterwards succeeded by transverse lines of elevation and 
depression in each hemisphere, following the line of small circles of la- 
titude. Let us examine briefly, from this point of view, the structure of 
the present surface of the globe. Two irregularly-shaped valleys, but 
on ttie whole fpllowing a meridional course, traverse the sur&ce of the 
earth from polo to pole. One of these, the Atlantic valley, passes dote 
along the east coast of Greenland, between that country and Iceland, 
and thence extends southward on the meridian of 20® W. to the Sooth 
pole itself. This valley is divided in the North Atlantic by the " middle 
ground," containing the Azores, into two valleys, of which the western, 
though less straight, is somewhat the deeper of the two ; while in the 
Souii Atlantic its course is more directly southern, and, from the little 
we know of it, both by soundings and tidal observations, it appears to 
be considerably deeper than in the North Atlantic. The second meridional 
vaUey, starting from the south, keeps along the west coast of Sooth 
America, in the meridian of 90® West, in a direction due south and 
north, in very deep water, so far as we can infer from the progress of 
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the tidal wave. Having reached the equator, it is directed to the west 
of north along the coast of Korth America, and enters the polar basin 
through Behrmg's Straits, in the meridian of 1 70° W. These two great 
meric^onal valleys divide the globe into two lunes, one containing the 
ccmtinente of the Americas and Greenland, and the other containing the 
Great continent, Africa, Australia, and the large islands north of it. 

These two portions of the earth's surface appear to me to have had 
their equilibrium destroyed by meridional jfractures in a manner precisely 
similar, but inverted with regard to the northern and southern hemi- 
spheres in the two cases. Each lime of the globe may be regarded as an 
arch, having for buttresses the meridional lines of depression already 
noticed. These buttresses having given way, the whole arch has broken, 
but in a different manner in ihe northern and southern halves. An 
arch, or dome, may give way when its buttresses fail, either by the 
bursting up of the crown and felling in of the hips, or by the falling in 
of the tamwn and bursting up of the hips of the arch Both these cases 
have occurred, as I conceive, in each of the two great divisions into 
which the meridional valleys divide the globe. 

1. The Great Continent — In the northern hemisphere this mass is 
bisected by the meridional chain (60° to 75° E.), extending from 7° N. 
to 77° If ., containing the western Ghauts, the Bolor and SolimaunRanges, 
the Ural Mountains, and Nova Zembla, through a distance of 4,200 geo- 
graphical miles. This ridge of elevation I suppose to represent the 
bursting up of the crown of the arch. In the southern hemisphere, how- 
ever, the other form of fracture has occurred. The crown of the al-ch 
has fallen in, as -shown by the deep valley of the Indian Ocean lying 
between Africa and AustraHa, — a valley the depth of which, as indicated 
by the progress of the tidal wave, is comparable with that of the South 
Atlai^tic. On either side of this central valley the hips of the arch have 
burst up in the meridians of the Cape of Good Hope and Van Dieman's 
Land, forming the meridian chains of mountains of Africa and Aostralia. 
These meridional chains are nearly symmetrically situated with respect 
to the crown of the northern arch or meridian of Cape Comorin, that of 
the Cape of Good Hope lying 60° W., and that of the eastern meridional 
chain of« Australia 65° to the east of the meridian. In the northern he- 
misphere a secondary fracture has taken place, which I shall presentiy 
consider, and which modifies the primary or meridional fracture. 

2. The American Continents. — In America the southern arch of the 
lune has burst up its crown along the meridian of Cape Horn, forming 
the great chain of the Andes, which extends north and south for 3,900 
geographical miles, and is in every respect the counterpart of the Ural 
and Solimaun chain of Asia. In the northern hemisphere, however, 
the other mode of fracture has taken place, the crown of the arch having 
fallen in, forming the depression occupied by Baffin's Bay, Hudson's Bay, 
and the central lowlands of North -Aiaerica ; while the haunches of the 
arch have burst up along the line of the Eocky Mountains and the chain 
of Greenland and the Alleghany Mountains. We have thus the two. 
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great masses of land on the globe constructed by the original fracture on 
^e same plan, but reversed with regard to hemispheres^ of the lunes of 
the globe in which they are placed. 

The primary meridional fractures having occurred, the secondary frac- 
tures are to be explained on the principles of the equilibrium of a dome, 
and not of an arch. I regard the whole northern hemisphere as one dome, 
and the southern as another. In the northern hemisphere the centre of 1^ 
dome has fallen in, forming a depression at the pole, or Arctic Basin, and 
the hips of the dome have burst up along the small circles of latitude lying 
between 35^ and 46^. In the great continent this up-burst of the dome may 
be traced from the Pyrenees, through the Alps, Balkan, Anti-Taurus, Caa- 
casus, El Burz, Hindoo Koosh, the Thian Shcm, and Shan Gkurjan Koun- 
tains, to the city of Pekin, through a range of 150° of long., or 6,700 miles 
in length. This astomshing range of mountains continues with but little 
deviation along the parallel of 40° N., forming a striking contrast to the 
meridional chains which traverse great circles of the globe. It is also a 
very remarkable fact that the Snowy Mountains of North America (700 
miles in length), which form the only east and west range in that conti- 
nent, are found to run along the parallel of 41° iN"., whici wehave every 
reason to believe resulted from the simple mechanical principles infior 
encing the fracture of the northern dome; and even in the bed of the 
Atlantic a shallow band (the proposed line of the French telegraph) 
crosses the ocean in the same parallel from the Newfoundland bank to 
the Pyrenees. In the Southern Hemisphere, on the contrary, the equi- 
librium of the dome has given way by the reversed process — ^the crown 
having burst up, forming the Antarctic Continent, and, the hips of the 
dome having sunk in, form the small circle of deep water 40° 8., which 
is interrupted only twice ; by New Zealand, and tie southern prolonga- 
tion of the Andes. 

I do not mean to assort that the present valleys and lines of elevft- 
tion were those of depression and elevation of the primeval crystal glass 
of the fractured crust of the original globe ; but I do believe that the 
lines I have pointed out were originally, and have always been, lines of 
either elevation or depression, and have constituted alternately the axes 
of continents or the vaUeys of the ocean. In a flat-arched dome, like 
the crust of the earth, very slight modifications of external conditionB 
would convert the lines of depression into lines of elevation, and via 
versd ; and though the limits of this Address do not permit me to enter 
into detail on this subject, I think sound geological reasons could be ad- 
duced in support of the views I have advanced, which are based simply 
on mechanical reasonings. Although we have good geological reasons 
for supposing that the present line of elevation in the parallel of 40° N. 
latitude took place during the period preceding the tertiary, yet there is 
abimdant evidence to show that it took place along the line of an ancient 
fissure, through which was poured the granite glass, considered by M. 
Durocher as the outer solidified layer of our globe. A specimen of the 
granite of Mount Blanc, taken by one of our members, Mr. Robert Reeves, 
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from a peak only 500 feet below the Bummit, gave me the following 
composition : — 

Silica, 72-96 

Alumina, 14*00 

Peroxide of Iron, 2-42 

Lime, 112 

Magnesia, 0*14 

Protoxide of Iron, 0-38 

Protoxide of Manganese, 0*40 

Soda, 4-33 

Potash, 4-47 



100-22 



This granite is identical in composition with that of Leinster, or with 
the type granite of Dnrocher, forming the outward layer of the earth's 
crust, and was probably poured out along the line it now occupies ages 
before the tertiary period. The mention of this granite reminds me of a 
sacred debt we owe to Durocher, whose untimely death was announced 
to us at the same meeting at which we elected him one of our honorary 
members. He was best known to us by his* brilliant though brief essay 
on Petrology, of which it has been well said that if it was, a romance, it 
was that of a man of genius. Truly the dreams of such men are of 
more value than the waking thoughts of many who lead scientific opi- 
nion among us. Durocher was educated at the Polytechnic School, and 
having become an Engineer of Boads, Bridges, and Mines in the public 
service of France, ultimately was appointed Professor of the Faculty of 
Science at Eennes. He was devoted to the study of physical geology, 
and possessed most of those high qualities which have made his country 
and his countrymen, in politics the terror, and in science the admiration, 
of Europe. Ambitious and ardent in pursuit of his favourite study, he 
overworked himse^, and his premature death has added another name 
to the too-long list of those whom the world has lost too soon. It is cre- 
ditable to this city and coUege that his labours were early appreciated 
in it. His work on Comparative Petrology has formed for some years a 
portion of our course for Honors in Trinity CoUege ; and I have been 
informed by my friend Professor Sullivan that at the time the transla- 
tion of Durocher' s Petrology was published by M'Glashan and Gill, of 
this city, he had himself nearly completed a translation of the same work, 
intended for publication in the ** Atlantis." 



JOFEN. GEOL. SOC. DTIB. — VOL. IX. 2 G 



220 JOURNAL OF THE GEOLOGICAL SOCIETY OF DUBLIN. 

MI^^CJTES OF PROCEEDINGS OR THE YEAR 1860-61. 

Genbkal MsETuro, Novembbb 14, 1861. 

The President in the Chair. 

The Minutes of the last meeting having having been read and confirmed, donatioiu 
announced, and thanks voted, the folloMring gentlemen were elected Members of the So- 
ciety : — 

Bindon Stoney, Esq., C.E., 89, Waterloo-road ; W. Gillespie, Esq., 24, Upper Memon- 
street ; Lord Dunally, Kilboy, Nenagh, Life Member ; John Barton, Esq., Stone Hoose^ 
Donnybrook; Francis Lisabe, Esq., C. £., 42, Upper Sack ville- street. 

The following gentlemen were also elected, as Associate Members, for the Sesaka 
1860-61:— 

De Burgh Persse, Esq., 19, Trinity College; James M'Dowell, Esq., Model Farm, 
Glasnuvin ; J. Glennan, Esq., Dolphin's-barn ; M. Wilkinson, Esq., 180, Brunswick-street; 
G. Smith, Esq., .9, Trinity College ; R. Hassard, Esq., 13, Pleasant-street ; J. Lyster, Esq., 
37, Trinity College; B. Traill, Esq., 4, Montpelier-parade ; £. W. Doyle, Esq., 5, UMt- 
tello-terrace ; C. W. Bateman, Esq., 56, Camden-street; J. M. Scott, Esq., Ballygannflii; 
George Leeson, Esq., 1, Grantham-street ; William Knapp, Esq., 6, Belgrave-sqaare; 
William Gibbon, Esq., Cottage, Sandymoont; William Robinson, Esq., 20, Holies-street; 
Henry M. Hart, Esq., 26, College. 

Mr. Jukes then read his paper, entitled " Geological Notes of a Trip in Switzerland." 
A discussion ensued, in whidi the President and Dhr. Sidney took part. 
The Society then adjourned. 



General Meetino, December 12, 1860. 
The Presidbat in the Chair. 

The Minutes of last Meeting having been read and confirmed, donations annonnfied, 
and thanks voted, the following gentlemen were elected Members' of the Society: — 

E. Hutton, M. D., 5, Merrion-square ; W. B. Brownrigg, Esq., 18, Adelaide-road; 
E. E. Barrington, Esq., Fassaroe, Bray. 

The following gentlemen were elected as Associate Members:— 

J. M'Grorty, Esq., St. Andrew-street; J. G. Birch, Esq., 2, Adelaide-terraoe ; J. 
Crosthwaite, Esq., 17, Trinity College; H. Grubb, Esq., 16, Leinster-square ; J. Jame- 
son, Esq., Portmamock, Malahide ; B. G. Patterson, Esq., 1, Sandford-place ; R. Ball, 
Esq., 2, Granby-row. 

R. Mallet, Esq., C.E., presented to the Society a specimen of Lithomarge from Rath- 
lin Island, which, ground with lime and sand, with or without calcination, makes good 
hydraulic mortar, and which is found also in the north cliffs of Antrim ; also a specimen 
of Oolitic Limestone, from Morgue Quarry, Ballina, found in situ. 

Dr. Einahan read his paper, entitled " Notice on the Grenus Oldhamia.'* A disciu- 
sion ensued, in which the President, Dr. Wright, and Mr. Jnkes took part. 

Dr. Apjohn read his paper " On two associated Minerals from Ross Hill, on tlie 
northern shore of Lough Corrib." 

The President made some remarks. 

The President read his paper " On some Fossil Plants recently discovered by W. 
Harte, Esq., C.E, at Darney, County of DonegaL" 

The Secretary read Mr. G. C. Mahon's paper, entitled " Hints for a Mineral Agent." 

Mr. Jukes proposed, and Mr. Mallet seconded the motion, " Tliat Mr. Mahon be re 
quested to allow his paper to be printed in the Journal of the Society." 

The Society then adjourned. 
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General Meeting, January, 9th 1861. 

The President in the Chair. 

Minutes of last meeting read and confirmed, donations announced, and thanks voted • 
The President read a letter from Lieutenant W. H. Noble, R. A., presenting to the 
Society a specimen of a Cylindrical Tube of Ironstone, found by him in the Isle of Wight. 
Mr. A. H. Jacob, 1, Brighton-avenne, Monkstown, was elected an Associate Member. 

The President then read the proposition of the Council, of the 19th December, that 
the following gentlemen be proposed as Honorary Members of the Society : — v 

M. Daubr^e, Strasburg ; M Delesse, Ingenieur des Mines, Paris ; M. Charles Devillc 
Paris ; M. St Claire Deville, Paris ; M. Durocher, Rennes ; M. H. B. Geinitz, Dresden * 
M. L. De Koninck, Liege ; M. Marcel de Serres, Montpelier ; and they were elected by 
acclamation. 

Mr. Ganly read his paper ^^ On the Past Intensity of Sun-light, as indicated by 
Geological Phenomena." A discussion ensued, in which the President, Dr. Carte, and 
Mr. M*Caaslan,d joined. 

Mr. Jukes then took the Chair, while the President read his paper '* on the Occurrence 
of Oligoclase in the County Donegal." 

The Society then adjourned. 



AiTNUAL General Meeting, February 6, 1861. 
The Society met at 2 o'clock, the President in the Chair. 

The ballot was declared open. The Minutes of last meeting were read and confirmed ; 
the abstract of Treasurer's Account for 1860, and the Report of Council, were read and 
adopted. 

The President proposed to the Society that Captain Sir Leopold M'Clintock be elected 
an Honorary Member of the Society, in consequence of the services rendered by him to 
the science of Geology during his four arctic voyages. 

The ballot was declared closed. M. Gages and Mr. Kelly were appointed Scrutineers, 
and the following gentlemen were declared unanimously elected the OflScers and Council 
for the ensuing year (vide page 211). 

The Society then adjourned till 8 o'clock. 



Adjourned Anniversary Meeting, February 6, 1861. 
The President in the Chair. 

The Secretary presented a fine specimen of Ripple-marked Sandstone from the County 
Limerick, being a donation from B. D. Gibbons, Esq., Engineer to Kingstown Harbour. 

The President then read his Address. 

Professor Jukes then moved, and Mr. Callwell seconded, the proposal that the Address 
be printed. 

The Society then adjourned. 
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X.-.-OK THE Blowpims, ITS HjsTOKT AOT) UsE. By Aquilla Shith, 
M.D., Vice-President of the King and Queen's College of Physicians 
in Ireland. 

[Read June 18, I860.] 

The Blowpipe is an instrument by means of which the flame of a lamp 
or candle may be concentrated, so as to commimicate a very intense heat 
to small bodies placed within the flame. Although this instrument was 
employed in the arts by the ancient Egyptians about 1500 years before 
our era, and in more modem times has been used for various purposes, 
particularly by goldsmiths and jewellers in the soldering of metals on a 
small scale (whence it derives its name in the German language, "Loth- 
rohr," from "Lothen" to solder, and *'rohr" a tube or pipe), it is 
scarcely more than a century since the idea of applying it to mineralo- 
gical purposes was conceived. 

The accompanying woodcut is taken from Bosellini, and represents 
an Egyptian silversmith using the Blowpipe. It was found in a Theban 
tomb, in conjunction with representations of workers of gold. 




The following description of this remarkable figure is given by Ro- 
sellini: — 

" L'artefice sta seduto dinnanzi ad un fomello posto in ima vasa 61 
terra, nel quale, mentre soffia con un tube di canna annate in cima di 
metallo per difesa dal fuoco, sembra prendere aggiustar colle molle la 
materia che fonde, o che arroventa. A' suoi pede ^ figurato un mucchio 
che par d' argilla, della quale usano i fondatori de' metalli, per forme, 
o per altre bisogne dell' arte loro." — Rosellini, I Monummti delV Egitto 
€ della NuUa. Parte seconda. Monumenti Civilu — Tom. ii., p. 292 ; 
Tavola liL, fig. 4. 

Bergmann informs us that, about the year 1738, Andrew Swab, a 
Swedish metallurgist, and Counsellor of the College of Mines, was the 
first to employ this simple and elegant instrument for the purpose of 
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assaying metallic minerals. He, however, left no work on the sabject, and 
it is unknown to what extent his researches with this instrument were 
carried. The subject does not appear to have received any particular at- 
tention from any one until Cronstedt, a Swedish nobleman, in 1758, pro- 
posed his system of mineralogy, in which the arrangement is dependent 
on the chemical composition of the minerals. In order to recommend the 
general adoption of his system, it became to him a matter of great import- 
ance to possess some ready and simple means of determining the consti- 
tuents of mineral bodies, as it was evident that the slow and laboiioiu 
operations of chemical analysis could not be generally employed by mine- 
ralogists. He found the object of his pursuit in the Blowpipe; and by the 
employment effluxes in the experiments performed "with tMs instrument, 
he may be considered as the founder of a new mode of investigation in 
chemical science. He used the Blowpipe to distinguish mineral sub- 
stances from one another, by the means of fusible reagents, whose actions 
should produce such modifications on the objects to which they were i^ 
plied as might afford some conclusions respecting their composition, and 
serve as a basis for the classification he adopted. He carried the use of 
the Blowpipe to a degree of perfection that could only have resulted from 
the most persevering industry. The results obtained by him are to be 
found in the first edition of his " System of Mineralogy,*' published in 
Sweden, in 1758, a translation of which into English, by his pupil, 6. 
von Engestrom, was published in 1765. The last edition is that by 
J. H. de Magellan, 2 vols., 1788. 

The employment of the Blowpipe, being thus brought into notice^ 
excited the attention of chemists and mineralogists to the use of the in- 
strument, who, however, derived little advantage from it, except as a 
means of ascertaining the fusibility of bodies, and occasionally their 
solubility in borax ; for the want of skill in its application, which can 
only be acquired by patience and practice, prevented a just estimate of 
its value being formed. 

In Sweden, however, it appears to have been cultivated with tie 
greatest success ; and it is to the chemists and mineralogists of that 
country that we are indebted for the greater portion of the information 
we possess on this subject, particularly to Bergmann, Gahn, and above 
all to Berzelius. 

Bergmann extended the use of the Blowpipe by a series of original 
researches, in which he investigated the properties of most of the then 
known species of minerals, and applied it to the field of inoi^anic che- 
mistry, in discovering very minute portions of metallic matter in analytic 
researches; and published the result of his observations at Yiennai in 
1 779, in a treatise imder the following title : " De Tube Ferruminatorio, 
ejusdemque usu in explorandis Corporibus, praesertim MineraUbus;" 
a translation of which into English will be found in the 2nd vol. d 
Bergmann^s Physical and ChcmicalEssay s, by Dr. Edmund Cullen, Lond^ 
1788. 

The close and continued application whichBergmann bestowed on his 
studies had such an effect on his health, as to oblige him to continue his 
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pluloBophical pursuits with the help of an assistant. He accordingly em- 
ployed Assessor Gfahn, who performed, under his directions, a series of 
operations on all the minerals then known, by which he was taught in 
what manner each individual conducted itself before the Blowpipe. The 
experience thus acquired enabled Gahn to employ the instrument in 
every kind of chemical and mineralogical inquiry; and he attained such 
a degree of skill in its use, that he coiild detect the presence of substances 
in a body by its means, which had escaped the most careful analysis, 
conducted by the ablest chemists of those times. Gahn was indefati- 
gable in his observations and experiments with the Blowpipe, without 
which he never travelled; and though he was led to contrive several im- 
provements in its application, which were imagined and executed with 
such sagacity and precision that his results were entitled to the greatest 
confidence, — ^he appears never to have thought of publishing an account 
of his labours, which no doubt would have been of great importance. 

As an instance of his power of detecting the presence of metallic bo- 
dies, we are told by Berzelius that he had often seen him extract from 
the ashes of a quarter of a sheet of paper distinct particles of metallic 
copper, and that too before the knowledge of the occurrence of this metal 
in vegetables was known, and therefore before he could have been led 
from this circumstance to suspect its presence in paper. 

Although we cannot but feel regret at having received no work from 
a man so eminently qualified to instruct on this subject as Gahn, still 
we must consider it fortunate, that, under such circumstances, the know- 
ledge and experience of so long and laborious a life has not altogether 
been lost. Fortunately for science, accident, as it were, made Berzelius 
the medium through which this information was to be communicated to 
the world, and it must be universally felt and acknowledged that he has 
most ably fulfilled the task assigned to him. The zeal and assiduity of 
Gahn in this study, together with the circumstances to which we are 
indebted for the preservation of his labours, are told in an interesting 
manner by Berzelius, in his treatise on the Blowpipe. 

Such, then, is the origin of Berzelius' treatise, a work which has been 
acknowledged as the hi^est authority on this subject by almost every 
writer on mineralogy, for the last 20 years. An English translation of 
the French edition, by M. Fresnel, was published by Mr. Children in 
1822. 

"We have now given as full an account of the rise and progress of the 
Blowpipe, in its application to mineralogy, as the nature of the subject 
will admit; and before we conclude this part of our subject, we feel called 
on to show that the use of this valuable little instrument was not as much 
neglected in England as we might be led to suppose from an assertion 
made by Berzelius, at the close of his history of the Blowpipe: — **In all 
the rest of Europe only one naturalist, but he a very distinguished one, 
has applied himself to the study of the Blowpipe and its uses, and sub- 
mitted a large number of mineral substances to its test : this was H. de 
Saussure.'* Some years previous to the publication of Berzelius' work, 
Mr. Arthur Aikin, the author of a Manual of Mineralogy, the second 
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edition of which was published in London in 181 5, had arranged all mi? 
neral substances according to their habitudes before the Blowpipe, yet 
it must be admitted that it was applied by him in a limited manner; for 
in many instances he "only states the degree of fusibility of the mineral, 
and occasionally its colour after fosion, rarely noticing the minute details 
which are so useful, as in many instances offering most satisfEu^iy 
characteristics, particularly when the aggregate of the characters are 
taken into consideration. And although Dr. Wollaston has never commu- 
nicated his knowledge on this subject to the world, it is well known that 
he was eminently distinguished for his dexterity in managing this usefiil 
little instrument; and in later times Mr. Children and the late Dr. Turner 
made many important discoyeries respecting the use of re-agents withtibe 
Blowpipe. 

I. — DeaeriptiOB of the Blowpipe. 

Blowpipes are of two kinds, simple and compound. A simple Blowpqie 
consists merely of a conical tube, generally made of metal, through which 
air is blown from the mouth of the operator. A compound Blowpipe 
consists of a tube through which common air or gas of some kind is blown 
by some secondary apparatus, to which the tube is attached. 

As our object is to simplify, as much as possible, the application of 
the Blowpipe to the purposes of the practical mineralogist, we shall 
only describe the one we have found to answer best, and for the descrip- 
tions of the various kinds, both simple and compound, refer to the work 
of Berzelius, or the useful little manual " on the Use of the Blowpipe/' 
published by Mr. GrifBn of Glasgow. 

The instrument we have always used is that invented by Dr. 
Wollaston ; it is made of copper, and consists of three pieces, two of wMdi, 
when united, form the tube, about seven inches in length, the widest 
extremity of which constitutes the mouth-piece, and is plated, to prevent 
the disagreeable taste which copper would produce in the mouth of tiie 
operator. The third part, or nozzle, which when fitted on the smaller 
end of the tube forms a right angle with it, is sometimes constmcted 
so as to form an oblique angle with the tube, which, in our opinion, is 
not as convenient as the former. The nozzle is also sometimes made <rf 
platina. We have, however, used one of brass for some years, and it is 
as good now as when first it was made. 

This instiTiment is very light, so that the operator can, when occa- 
sion requires, hold it steadily between his teeth while blowing, and 
enjoy the use of both his hands for a time, and for portability it far ex- 
ceeds all others ; for when the instrument is not in use, the nozzle fit» 
into the open extremity of the second piece, and the latter within the 
mouth-piece; in this form its length is reduced to less than four inches, 
and it occupies no more room than a pocket pencil-case. One inconve- 
nience attends the use of this instrument, that is, the condensation of the 
vapour of the breath in the interior of the tube ; and contrivances haye 
been made to obviate this, by attaclung a hollow chamber to some part 
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of the tube to collect the condensed vapour. In onr opinion, this trifling 
objection, which can at all times be readily removed by inverting the 
tube or blowing forcibly through it, is not at all compensated for by the 
addition of the chamber, which adds considerably to the weight of the 
instrument 

II. — The Combustible or Flame. 

A great diversity of opinion exists respecting the material which should 
be used to produce the flame for the Blowpipe : wax, oil, and tallow have 
been recommended ; we have always preferred a candle made of pure 
wax, about an inch in diameter, with the wick rather thick in propor- 
tion to the size of the candle ; it is far more cleanly than tallow or oil, 
bums with a clear flame, does not emit any disagreeable odour, and 
afPbrds a heat sufficiently intense. The candle should never be more 
tiian about six inches in length; and we have foimd advantage in using 
a supporter made of tin plate, to the socket of which is attached a stem 
about three inches long, which is made to slide in a tube of the same 
length, attached to the foot of the supporter. By means of the sliding 
socket, the flame of the candle can always be kept at nearly the same 
elevation from the table, at a height most convenient to the operator. 

III.— Method of Blowing. 

The operation of keeping up a continued and steady stream of air 
through the Blowpipe, simple as it seems, is difficult at first ; the whole 
artifice, however, consists in this, that while the operator breathes through 
his nostrils, he must blow the air contained in his mouth by the mere 
compression of the cheeks ; to accomplish which, the first thing to be 
done is to acquire the habit of breathing easily, and without fatigue, 
through the nostrils alone, while the mouth is filled and the cheeks in- 
.flated with air ; when this is acquired, the Blowpipe may be put into 
the mouth, and the confined air expelled through the tube by means of 
the muscles of the cheek. As soon as the air is nearly exhausted, the ex- 
piration from the lungs, instead of being made entirely through the nos- 
trils, is to be partly forced into the cavity of the mouth : all subsequent 
supplies of air are to be introduced in the same manner as the first. 
Thus, with a little practice, the power may be obtained of keeping up a 
continued blast for as many minutes as may be necessary for any ordi- 
nary operation.* 

lY . — Of the Blast and Flame. 

Having accomplished the first object of keeping up a steady blast, the 
next requisite is to produce a good heat : this is best attained by keeping 

* It is generally supposed that it is a matter of some difficulty to use the Blowpipe — 
that it requires great pulmonary exertion, and may on this account be injurious to the 
health. Such, however, is not the case, as the experience of half an hour will conyince 
any person, under the direction of a skilful teacher. 
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the wick of the candle of- a moderate length, and avoiding all drafts or 
currents of air, which would render the flame unsteady. The point of 
the Blowpipe should be held just above the wick ; and as soon aa the 
blast is directed on the flame it will be observed to assume a conical 
form, and to consist of two parts, an outer and inner, the latter of alight 
blue colour, converging to a point at the distance of about an inch from 
the nozzle ; the former of a yellowish colour, and converging less per- 
fectly. The most intense heat will be just at the point of the inner 
flame. 

To attain the maximum degree of heat, we must neither blow too 
strongly nor too gently; and we should bear ia mind that our pyrognos- 
tic operations are not confined to obtaining the highest possible tempe- 
rature; other phenomena must be produced, which require a less intense 
heat. A very important point in pyrognostic assays is the power of 
producing at will the phenomena of oxidation and reduction, both of 
which are easily effected, although diametrically the reverse of one 
another. 

1. Oxidation,— Oxidation goes on most actively at an incipient red 
heat; and the further we recede from the flame, the better the oxidatioii 
is effected, provided we can keep up a sufficient heat. The opening in 
the nozzle of the Blowpipe, we are told, should be larger for this ope- 
ration than in other cases : however, we have always succeeded with the 
ordinary nozzle we use for aU purposes; and which in this case answers 
very well, by holding it a little further from the flame. 

2. Reduction, — Reduction or de-oxidation is best effected in the bril- 
liant part of the flame, immediately beyond the point of the inner blue 
flame, and it requires more expertness in the operator than the very 
simple process of oxidation. A very good mode of acquiring the art of 
making a good reducing flame is to fuse a small portion of tin on a piece 
of charcoal, so that its surface may always retain its metallic brilliancy: 
tin has so great a tendency to oxidation, that the moment the flame b^ins 
to become an oxidating one, it is converted into an oxide of tin, which 
covers the metal with an infusible crust. 

V. — Of the Support. 

The assay, or substance to be examined by the Blowpipe, must ne- 
cessarily rest on a solid body, or be fixed in a steady position by some 
means; and the material or instrument by which this is effected, is called 
the Support, of which there are two kinds, the combustible and incom- 
bustible. 

1 . ComhustiUe Supports, The combustible support generally used 
is charcoal, and that prepared from the light woods in general answers 
best ; and as it is not always easy to obtain charcoal which possesses all 
the qualities, which it shoidd possess, we shall detail the manner of pre- 
paring such as we have found to answer very well. 

Take pieces of white pine-wood of a fine grain and fi^ee from, knots, 
about six inches in length, and an inch or more square ; place them in a 
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large common crucible, and cover them with fine sand ; then place the 
crucible in the centre of a strong fire, and leave it there until the wood 
is perfectly charred, which will take place in about an hour. The cru- 
cible should then be removed firom the fire, and allowed to cool slowly ; 
and when cold, the charcoal will be ready for use. When well prepared, 
it should be perfectly black, very light, possess some lustre, and be 
easily broken across the grain ; that which splits, scintillates, smokes, or 
emits flame when heated, is not of good quality. 

Mr. Children recommends alder wood, as possessing all the necessary 
qualities to make good charcoal 

Charcoal is chiefly used in the examination of the metallic ores 
when our object is to reduce them, because it attracts the oxygen from 
the oxide, and thereby accelerates reduction to the metallic form. The 
intensity of the heat may be greatly increased by making a cavity for 
the assay in the charcoal, and covering it with another piece of charcoal, 
which by reverberating the heat converts it into a reverberating furnace 
of great intensity. 

Gahn* directs that a small hole should be made in the charcoal, and 
into this hole the substance to be examined must be put. The assay 
should be placed on the side of the charcoal, and not the end ; otherwise, 
the substance to be fused spreads about, and a round bead will not be 
formed. But Berzelius, in the following passage, gives us directions quite 
contrary (p. 31): — " In order to fix the flux to a point on the surface of 
the support, one of the ends perpendicular to the layers of the wood is to 
be chosen for its receptacle ; if placed on the section parallel to the layers^ 
it would spread over the surfaced* We have occasionally used both me- 
thods, but prefer placing the assay on the side of the charcoal; however, 
a little experience will be the best guide for the experimenter. 

2. Incombustible Supports. — Platinum Wire, The only incombusti- 
ble substance used as a support which it is necessary to notice is platina, 
which, from the difficulty of fusing it even in a very high temperature, 
its malleability, and pr^erty of conducting heat very'sloT^ly, render it 
preferable to any other material. 

Platinum Forceps One of the greatest advantages of this instru- 
ment is, that it enables us to fix the object of experiment in a steady 
position ; and by this means a very minute fragment, which it would be 
impossible to keep fixed on charcoal, can be examined with great ad- 
vantage. 

The chief advantage of this instrument is that it enables the operator 
to submit a mere fragment of a miileral to a high and uniform tempe- 
lature, which could not be effected on charcoal, as the assay would be 
blown away the moment the jet fron the pipe would be directed on it. 
Hence we have found several minerals which on charcoal were appa- 
rently infusible, yet when placed in the forceps, and submitted to a weU- 

• Vide Thompson's " Annals of PhUosophy," vol. xi., p. 40, on the Blowpipe, from a 
treatifle on the Blowpipe by Assessor Gahn, of Fahlun, by Dr. Ure, as Mr. Griffin in- 
forms us. 
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directed flame, fuse without difficulty on the edge ; and besides it enables 
us to observe the eflbct of the assay on the flame, in producing certain 
colours which are very^characteristic of some minerals, as Carbonate of 
Strontia and Lepidolite, which tinge the flame red; Cyprine and Boracito, 
which impart a green colour. 

The forceps may be used with advantage in the examination of all 
the earthy and many of the metallic minerals, particularly such as are 
refractory on charcoal. We should, however, be careful not to employ it 
as a support for those metallic oxides and compounds which are reducible 
per 88 before the Blowpipe, and readily form an alloy with platina. 

The forceps are used for holding a small portion of a mineral, when 
we wish to try its fusibility. The most convenient form of this instm- 
ment consists of two thin plates of steel, each having a piece of flattened 
platina about the sixteenth of an inch wide riveted on its extremity. 
The platina points should possess as little bulk as possible, in order that 
little heat may be abstracted. These plates are fastened in the middle to 
a small piece of iron or brass, somewhat of wedge-shape, so that the pla- 
tina extremities are held in close apposition by the spring of the steel 
plates, while the other extremities are separated about a quarter of an 
inch, and may be used as an ordinary spring forceps. The platina ex- 
tremities are opened by pressing the fore-fii^r and thumb against two 
small buttons, the shank of each of which is fixed in one plate, and pastes 
through the other. 

YI. — Additional Znatmnieiita. 

Under this head we arrange all those instruments which are used&r 
various purposes, subservient to the examination of minerals. 

1. The Common Steel Cutting Piters — Is very useful for detaching 
small portions from a specimen, without the risk of injuring it by the 
concussion which would be caused by a hammer. 

2. A small Jeweller* s Hammer — Is also useful for detaching frag- 
ments for examination from specimens, and for ascertaining the mallea- 
bility of the globules obtained from metallic minerals. 

3. A small Anvil — Is used for crushing pieces of minerals, whidi 
are to be wrapped in paper, in order to prevent the dispersion of the 
fragments, and also for trying the malleability of metals. We have pre- 
ferred a small smoothing-iron, the face of which has become black hy 
oxidation, the advantage of which will be pointed out hereafter. 

4. A Pocket Knife — With weU-tempered blades, is an indispensa- 
ble instrument for trjing the hardness of minerals, which is estimated 
by the resistance they oppose to it. It may also be applied for the pur- 
pose of miinTig a pulverized mineral in the palm of the hand with water 
or the fluxes. 

5. A Small Triangular File — Is requisite to test the degree of hard- 
ness of such minerals as resist the knife, and also for the purpose of cut- 
ting glass tubes, &c. 

6. A Small Agate Mortar and Pestle — ^For the purpose of pulvem- 
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ing the harder minerals, and separating minute metallic globules from 
the charcoal on which they have hardened ; and a piece of pumice-stone 
should be at hand, to remove the traces left on the surface of the mortar 
by the trituration of metallic substances, 

7. A Pochet Microscope — Containing three glasses of different 
powers, which may be combined if necessary, is perhaps the most con- 
venient. 

YIL — Of the Size of the Assay, audits Preparation for Examination 
by the Blowpipe. 

1. Size of the Assay, — The fragment of the substance submitted to the 
Blowpipe for examination is termed the Assay, and it is a matter of the 
greatest importance in pyrognostic experiments that some definite size for 
the assay should be agreed on by experimenters. Mr. Mawe tolls us that 
" the piece of mineral to be examined should not in general be larger than 
^peppercorn.** Dr. Ure (Chemical Diet., art. Blowpipe) says that '*it should 
not exceed the size of half a peppercorn." Bergmann, however, with whom 
the specification of this bulk originated, obser\'es *' that we must often 
operate on smaller portions." Von Engcstrom recommends a piece about 
the size of a cube one-eighth of an inch on the side. !N'ow, it may be safely 
asserted, that no correct or extended set of experiments on minerals -with 
the common Blowpipe could bo made on pieces nearly so large ; and 
that no person using the Blowpipe for the first time could make any 
impression on a piece of that size, unless he happened to meet with a 
very fusible substance. It is probable that many persons (and I have 
known instances myself) have failed in their attempt to use the Blow- 
pipe, by using an assay of too large a size ; for nothing can be more 
evident, than that if the assay be large, a part of it must necessarily be 
out of the force of the flame, which is very small, and must therefore 
tend to cool the part immersed in the flame ; the consequence of which 
is that the heat is carried off, and the operator wiU be tired before the 
assay is in the least affected, unless it be very fusible indeed. 

Mr. Aikin, who published his Manual of Mineralogy in 1813, was 
the first who perceived the necessity of operating on pieces of very small 
bulk ; and recommends that the size of the assay " should scarcely exceed 
the hulk of apings head,** which is perhaps as good a type of the size as 
could be given. 

Berzelius says, *' As to the size of the morsel operated on, it is large 
enough, if we can distinctly see the effects produced on it ; and we are 
more likely to fail in our object by using too large, rather than too small 
a piece ;" and adds, that '* a piece of the size of a large grain of mustard- 
s^d is almost always sufficient," and that ** the only instance in which 
it may be convenient to operate on portions larger than a mustard-seed 
is when we wish to extract metals, because in that case we obtain a 
larger portion of the metal sought for, which may consequently be ex- 
amined and distinguished with greater ease." 
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In the first experiment the assay should neyer exceed the size as- 
signed by Aikin ; for unless wo attend particularly to this, we can never 
arrive at unitbrm reaults, or institute comparisons which would be of 
any value. There are many minerals which, if used the size of a pep- 
percorn, w^hich has been recommended by most authors, would be alto- 
gether infusible by the means we adopt, yet a small fragment of the 
same substance will be fuscKl without any diflSculty. When we have 
ascertained that a mineral is easily fused, it is often desirable to operate 
on a larger piece in metallic minerals. If we find a fragment invisible 
in the first attempt, we should select another with a thin edge, and sub- 
mit it to the most intense heat we can produce ; and in this way we 
sometimes succeed in fusing the thin c(^ of an assay which, under 
other circumstances, might be pronounced infusible : in such cases we 
should always examine the edge of the assay with the microscope. 
Minerals sometimes occur in very minute grains or pulverulent (as Iserine) 
which cannot be held in the forceps; and if they cannot be retained cm 
charcoal, the only mode of proceeding then is to reduce them to powder, 
form the powder into a paste with a little water in the palm of the 
hand, and then place it on charcoal, when in some cases it will form a 
cake, wliich may then be held in the forceps, if necessary. 

2. Preparatory Examination, — When we are about to enter on the 
examination of a mineral substance, we do not begin immediately with 
the Blowpipe : a few very simple preliminary experiments are first to 
be made, by which the succeeding steps of the examination may be di- 
rected. 

As it is a matter of some importance to save trouble, and, above aU, 
time, we shall state the manner in which we have been in the habit oif 
proceeding. Our first care should be to select a homogeneous partide, 
which will be a matter of no difficulty, if the mineral be crystallized ; 
and should it be amorphous, a magnifying glass becomes necessary, to 
discover any heterogeneous matter, should it exist ; for minerals do not 
always consist of the same substance throughout, although they may ap- 
pear so to the unassisted eye. Next we ascertain the degree of hardness, 
by scratching it with a knife ; and if it resists this, we resort to the file. 
We may then try if it be attracted by the magnet, always using a minute 
fragment for this purpose. The action of muriatic acid should next be 
resorted to, to ascertain if the mineral effervesces ; and it is right to men- 
tion, that the effervescence of some of the carbonates will scarcely be visi- 
ble imless the mineral has been reduced to powder by scratching with a 
knife, or pulverizing it in an agate mortar, and at the same time we may 
determine whether it be partly or entirely soluble in the acid. The spe- 
cific gravity should in eveiy case betaken, if convenient, but in the pre- 
sent stage of our proceeding it is not absolutely necessary. 
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YIII. — Re-agents used with the Blowpipe. 

1. Borax Fltix.* — The borax of commerce sometimes contains impu- 
rities : it should be dissolved, and crystallized again, before it is used for 
experiments with the Blowjjipe. It is kept in the state of powder, and 
is used to effect the solution or fusion of a great number of substances, 
and on the whole I consider it the most generally useful of all the fluxes. 

I have found the following the most convenient mode of using this 
flux : — A piece of fine platina-wire, about the thickness of strong sewing 
silk — ^it should be fine, provided it be thick enough not to bend with the 
blast ; if too thick, it absorbs too much heat — and about three inches in 
length, is fixed by one end in a piece of glass-rod, which is easily ao- 
complished by ^sing the end of the glass, and inserting the end of the 
wire, which must also be heated ; the other extremity of the wire is bent 
into ahook, about the one-eighth of an in ch in diameter. Having moistened 
the hook with the tongue, it is to be dipped into the powdered borax ; 
the portion which adheres is to be heatod with the Blowpipe ; at first 
it swells up, owing to the water of crystallization which it contains, and 
afterwards fiises into a transparent globule, which adheres to the curved 
wire ; it should then be allowed to cool, to ascertain if it is perfectly co- 
lourless ; for should it be otherwise, some impurity is present. The glo- 
bule should never be more than about the eighth of an inch in diameter ; 
for if it is made too large, its weight while in a state of fusion will 
overcome its attraction to the wire, and cause it to fall off. 

Having the assay prepared of a small size, and placed on the anvil, 
the next step is to ftise the borax again, and, while it is hot, apply it to 
the assay, which will adhere to it. At this moment, if the assay contain 
any water or volatile matter, it will bo deposited on the cold iron, and if 
the quantity of water in the mineral is considerable, the vapour will be 
condensed in a number of very minute drops ; in other cases, the surface of 
the iron will be only dull for a moment, if no water exists in the spe* 
cimen. The surface of the anvil should be blackened by oxidation, to 
exhibit clearly this very delicate test of the presence of wat^r, which, as 
far as we know, has not been practised by any one else; it is far more 
convenient than the use of the glass matrass recommended by Berzelius 
and others, and no time is lost in applying it. 

The action of this flux furnishes us with many important characters. 
The assay may emit a few bubbles of different sizes at first, which in 
most instances is owing to the portion of water which remains ; or it may 
effervesce briskly, with intumescence, as carbonate of lime ; some of the 
earthly minerals emit a stream of uniform minute bubbles for an in- 
stant ; while a few, as Scapolite, emit them in a continued shower until 
the assay is entirely dissolved. Some minerals become transparent, others 

* The term flux is applied to those substances which, when added to mineral bodies, 
assist their fosion upon exposure to the action of fire ; and when we have observed the 
effect of the heat on the mineral alone, it is then necessary to examine what further change 
takes place when it is subjected to other trials with the fluxes. 
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become opaque, while a few change colour. Solution or fusion of thi 
assay takes place quickly or slowly, wholly or partially, quietly or^ 
clffn-escence. 

But the most important of the characters afforded by this flux is thi 
colour impai-ted to the glass, by which the presence of several metal* ii 
indicated. Chroini* gives a rich green — iron, a dark olive- green colon: 
with the glass : if the proportion of iron be very small, the colour i* evi- 
dent only while the glass is warm, a circumstance which, indeponduiiof 
the difference belween the green caused by chrome and iron, is of soEt 
value in distinguishing them; for chrome becomes more clear when cvli 
Cobalt affords a very deep blue. We should also observe if the coloor 
be different with the oxidating flame, from what it is with the rcdu-.- 
ing. Lastly, we observe if the colour incrc^ase or diminish by cooling; 
mid if, at the same time, the glass prescn'e or lose its transparency. 

Flaming. — Certain bodies have the property of forming a clear glass 
with bonix, which preser\-es its transparency after cooling, but when 
slightly heated by the exterior flame of the candle, becomes opaque, and 
turns milk-white (Phosphate of Lime), or is coloured, partieulariy if 
the flame has been directed on the glast* in an unequal and intermitting 
manner, as Glucina, Titanium. One condition, however, is necessary— 
that to a certain point the glass must be saturated "with the assay: and 
the j)resence of silica also prevents the phenomenon, exeei)t when a voy 
large proportion of the assay is dissolved in the borax. This property 
has been tvnnvdflufning by Berzelius. 

2. t^dlt of rhosphorm F/ux, or, as it is commonly called, microoos- 
niie salt, is a double salt, or a cc^ipound of phosphate of soda and am- 
monia. It should be pure, which is known by the glass whieh it form? 
remaining traiispurent when cold. 

One incon veiiii lue attends the use of this flux; it intumesies to a 
gieat degree wlun heated. I have bien in the habit of fusing ilie s;j!, 
alh)wingittocool. and lluu reducing it to coarse powder: in this state it in- 
tumesces nuuh Kss, owin-i to the ammonia driven ofl*; and a bipliosjihiitc 
of soda remains, whirh is deliquescent, but if kept in "wide-mouthid 
bottles closely stoppered, little iucouveuicncc rcsuhs from this. It is more 
particularly apjdicable to the examination of the metallic oxides, whoi>e 
characteristic colours it dcvclo]KS much better than borax. It is also 
usc^ful in detecting silica in earthy compounds, wliich it sets free, in the 
foiTii of a gelatinous nia>s, in the globule. 

3. Saffpitn\ or y if /'iff r uf }>t,to*.h — Should be kei)t in the state of 
crA'stal: it is used as an oxidating agent, and is a very delit-ate tt-t 
of the presence of mangamsi^, ^yllcn it exists in a ju-oportion too minute 
to colour tln' glass of borax wiilu.ut it. The fnU.»wing is the nuthod 
1 adopt: — Having fused a small porticii i»t" the assay wiili Ihtux ol 
platina-wire. the glol.ule while warm is lo be brought inrontaet with a 
small piece of nitre which dure]'itatis al lirst. bui a Miflicient t|Uali!v 
adhen^s. It is again sulmiitti d to the flame, and heated till iutunieseuKt 
takes place; and Ik lore tlir iiituiiiescence cia^s it must be witlulrawr.» 
and allowed to cool, when an auu ihyst eoloui w ill ajipear, of mon- or lcs6 
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intensity according to the proportion of the manganese, and this colour 
may be destroyed in the reducing flame. By this means I have de- 
tected the presence of manganese in minerals which escaped the attention 
of skilful chemists, as in Cyprine, and in a variety of white Aragonite 
from Devonshire. 

4. Nitrate of Cobalt, — ^Nitrate of Cobalt, dissolved in distilled water, 
is employed to detect the presence of alumina and magnesia. The solu- 
tion should be rather concentrated, and entirely free from alkali. 

Alumina test. — The best mode in general of applying this test for alu- 
mina is to roast the assay in the outer flame until it becomes white, which 
in many instances renders it more absorbent ; it is then moistened with 
a drop of the solution, and heated strongly, but not fused : after being 
heated for some time, the assay becomes blue, more or less pure, if it con- 
tain alimiina. Wavellite exhibits this eflfect in a very striking manner. 
The blue colour of alumina is pei-manent in fusion, but it thereby loses 
its distinguishing character ; for minerals which contain lime or alkali, 
without alumina, also become Hue by fusion with oxide of cobalt, hut 
not till they have heen fused. The presence of a metallic oxide in the as- 
say entirely destroys the action of this test, and hence its use is very 
limited, owing to the frequency with which iron is met with in earthy 
minerals. Silica does not prevent the appearance of the blue colour. 

Tor the application of this test to the harder minerals, a difierent 
process is required. The stone is to be ground with a little water in an 
agate mortar till reduced to a state of pulp, a drop of which is to be 
laid on charcoal, which will absorb the water, whilst the fine powder 
will remain on the surface. To this we add a drop of the solution of 
cobalt, and heat it to the brightest incandescence, at which moment the 
characteristic action is developed, and becomes evident when the assay 
is cold. If we perceive the mass to detach itself from the charcoal in 
the form of a scale, we may take it up carefully with the platina forceps, 
and expose it more easily to the degree of heat recjuii^d. 

Magnesia test. — The process for detecting magnesia is similar to that 
already described, but in this case we must endeavour to fuse the assay ; 
for the magnesia compound acquii-es a pale rose-red tint, which is gene- 
rally stronger after fusion; its itse, however, for this purpose is very 
limited, as there are few compounds of magnesia which do not contain 
either alumina or iron. The sub-hydrate is the best substance for exhi- 
biting the action of the test. 

IX. — Cupellation. 

The process termed cupellation is only resorted to for the purpose 
of ascertaining the presence of gold or silver when alloyed \\dth other 
metals, and is effected in the following manner : — A piece of bone which 
has been exposed to the heat of a fire until all the animal matter has 
been consumed, which is known by the bone becoming white, is reduced 
to a very fine powder, a small quantity of which is to be taken on the 
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point of a knife, moistened with the tongue, and kneaded in the left hand 
into a thick paste ; a little soda may be added to give it cohesion, but it 
is not necessary. A hole is then made in a piece of charcoal, and filled 
^•ith the piiHtc, and its surface smoothed or slightly indented in the centre. 
It is then to be gently heated by the Blowpipe till it is perfectly dry. 
It is now ready for the aasay, which must bo previously fused with lead,* 
and then placed in the middle of the little cupel, and the whole heated 
by the exterior tiamo, for the purpose of oxidating the lead, which is ab- 
sorbed together with the other impurities by the cupeL When the 
operation is tinislied, the precious metals are left on the surface ; but the 
proportion of it being generally very small, owing to the size of Hie en- 
tire mass of tlie alloy often not excelling a large shot, it is very ge- 
nerally necessar}' to have recourse to the magnifying glass to be ce^ 
tain of the presence or absence of the fine metal. When the grains are 
very minute, the colour of the metals will become evident by rubbing 
them in an agate mortar j and if any doubt exists, the application of a 
drop of nitric acid will speedily show the difference by its action on the 
silver, while it produces no effect on gold. 



XI. — On the Duties of Mineral Agents. By G. C. Mahon, Esq, C. E. 
[Read December 12, I860.] 

Xntrodttotion. 

Some time since, on turning over the pages of a recent work on the Im- 
provement of Estates, f I perceived that, though it treated fiilly and use- 
fully of agriculture and forestry, the author distinctly declined to discuss 
the subject of the mineral resources of estates, as being, though logically, 
yet not practically, ^Wthin the scope of the work; and I know of no book 
bearing dii-cctly on the subject. My profession has been that of a con- 
veyancing attorney ; but, having retired fi"om practice, and having 
lived in a mining district, I have for some years past, and not unsuccess- 
fully, applied myself to the discovery and improvement of its mineral 
capabilities ; in doing so, I necessarily had to study, not only science bear- 
ing directly on mining, which I did in this country, and in France, but, 
what is much more important in a money point of view, the law and 
practice of mining negotiation, for which my original profession had to 
a certain extent prepared me. J 



* When wc wish to know if silver exists in an ore of lead, it is uimeccssaiy to add 
any metallic lead to the assay. 

t The Resources of Estates, — a Treatise on the Agricultural Improvement and Ge- 
neral Management of Landed Property. By Lockhnrt Morton. Longman. 1858. 

X It will be understood that I speak only of such mining as is carried on in Cornwall, 
and not of mining in coal and limestone districts. 
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Of the Mineral Agent's Relations with the BGne-lord. 

What is a mineral agent? He is not a *' mine-agent," who repre- 
sents the mining capitalist as manager of a mine, nor is he the mine- 
jobher, the middle-man of mining, who represents every body and nobody 
by turns. The mineral agent represents the landlord, or " mine-lord,*' 
and no one else, and to his mineral property he stands in the same re- 
lation as his land-agent stands to his agricidtural property. 

The services which he renders are threefold, and cannot be kept too 
distinct from one another. He may be employed, 1st, on the discovery 
of a mine ; 2nd, the letting of a mine ; or, 3rd, the receipt of the toll or 
dues of a mine. The first two of these duties are, it is needless to say, 
by far more important to the employer, and difficult to the agent, than 
the third, though it almost always happens that this last is that for 
which the agent is the best paid : it is, in fact, the ignorance and short- 
sighted views evinced in the choice of mineral agents, able and willing 
honestly to discharge the first two of these duties, which have left 
many landlords so long without income from their mineral property. 

Those who adopt this profession must remember that their own trou- 
ble and expense in discharging those duties properly will be very con- 
siderable ; and as I am acquainted with the fact that many landlords ex- 
pect to get everything for half nothing, I fully admit that it is necessary 
to stipulate beforehand for one's expenses in advance. Fair terms of re- 
muneration are, one-half of the sum to be paid on the discovery of the 
mine, the other half on the completion of the lease. If, however, the 
landlord chooses to give as part payment his profits resulting from tho 
mine, during the seventh, fourteenth, or twenty-first years of the term, 
he will act wisely, as, besides giving his mineral agent a general pecu- 
niary interest identical with his own, he will insure an effective sur- 
veillance of the lessee at those three important periods. This mineral 
agent will, as it were, have created a property for him, which after the 
expiration of the term will probably be more valuable than at the com- 
mencement of it. The task is a difficult, anxious, and highly responsi- 
ble one, which one cannot be expected to undertake from merely philan- 
thropical motives; so that, besides paying the expenses, it is only fair that 
he should pay £50 for each lordship or townland examined, before the 
agent undertakes to look out for a lessee, and £50 more upon the com- 
pletion of the usual twenty-one years' lease. The usual allowance in 
England is two guineas a day, besides expenses. If he desires the agent's 
surveillance of the lessee during the existence of the lease, the agent 
might undertake it on the terms of a reasonably high percentage, say 
ten per cent, on the three years' profits, as above. A lower scale of re- 
muneration than this would be insufficient to repay the agent for his 
time and trouble. 

A knowledge of mineralogy is, next to good habits of business, the 
most useful accomplishment of a mineral agent. Without it, inasmuch 
as minerals are the constituents of rocks, a thorough knowledge of minin 
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pcolop:}- is simply impossible; it is also the groat short cut to a knowledge 
of the chemical composition of mineral substances. In feet, a mineral 
ap:ent might almost as well be without eyes, as without some practical 
knowledge of mineralogy, that is, a knowledge of the ordinary rough and 
ready tests for the discrimination of the obvious characters of minerals. 
The chief of these are their general appearance, " hardness,*' " streak," 
** specific gra^-ity/* &c. 

Let us sup])0se that the agent is directed to examine a property for 
mines. How is he to s(it about his work, and what is ho to do ? He 
is first to examine all maps, and obtain from libraries, &c., all informa- 
tion relative to the district that ho can — such sources are the Ordnance 
Sun'ey, the Records of the School of Mines, &c ; then to lay down on Mb 
map, allowing for ditrerencc of level, the localities where the lodes 
known to exist on adjacent properties may be expected to traverse that 
to be examined. IJy this means he will gain some knowledge of the 
ground before putting his employer to the expense of visiting it. Hie 
chooses for his visit a time when the marshy places are compcuratiyely 
dry. This done, he arrives, hammer in hand, on the property, and the 
natives crowd about him to see him run down his game. The best use 
he' can make of them is, to select from among them any who say they 
have seen indications in the neighbourhood — go with them to the spots, 
even if not precisely on the estate, and lay them down carefully on his 
map, with a memomndum of the name of the informant, whether at first 
sight such indications ai)pear valuable or not ; he will thus probably get 
rid of his visitors seriatim, and will then be thrown on his own re- 
sources. 

His first search will be for the most exposed parts of the fast rock 
of the property, somc^ vnlley, ra^'ine, water-couree, cliff, or road-cutting, 
some quarries or old mining trials. Of these he should select, for first 
examination, such as have their esoarimient most at right angles to the 
course of the known lodes of the district, and as he passes along them 
look out for rust- marks or *' gossan" (decomposed iron pjTites), and 
mark the spots carefully on his map. Tliis is the grand indication, though 
not either t?ie only one, nor invar iahhj a safe one. Veins of quartz, or 
any other substance differing from the mass of rock, especially iron py- 
rites (undccomposed gossan), also require attention. The rust-marki 
caused by bog-iron ore, or by water charged with iron, are no indication 
of the existence of mineral, except at a higher level than itself, and pos- 
sibly veiy distant. 

In case the ground does not present facilities of this kind, he will 
have to go to the exi)cnse of **trencliing," or cutting the surface of the 
rock at right angles to the known run of the lodes of the district, choosing 
of course the gripes of ditches, and such other places as will be least 
damaged by an excavation, and the fast rock be reached with least 
expense. Before setting about this, he must, of course, calculate whether 
the probability of success is such as to justify the cost; but unless there 
is a considerable overbuixlen of earth, the expense wiU not be found very 
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heavy, as a sinking of eighteen inches or so into the fast and settled rock 
will probably find the out-crop of every important lode. If there is a 
considerable overburden of earth, or if the surface is very valuable, it 
may be better to sink " costeening" pits, and to cut connexions through' 
the rock from one to the other in the Cornish way. I take for granted 
that, as his examination progressed, he will have marked on the map the 
precise position of each discovery, with a distinguishing number or letter, 
and preserved specimens of the indications obtained, attaching to them 
a corresponding number or letter. 

We will suppose that his trials have been successful, and that he has 
found the outcrop of a lode. He will proceed to ascertain its ** strike ;" 
that is to say, he will first follow the outcrop longitudinally, by an open 
cast excavation for a couple of fethoms or so, then take the bearings, and 
sink a pit accordingly, say ten fathoms off, until he finds it again. When 
he has sunk both to the same level, he can then take the bearings of the 
lode at the same level in these two spots. If he finds that these bear- 
ings agree exactly with those first observed, his next ste^ may be a 
longer one, say fifty fathoms or so; and if he finds the lode thus, his 
next may be a stride of 100 fathoms. If the same result be obtained 
this time, he has not only fixed the strike of the lode for some 200 fa- 
thoms, but has proved it to be a straight running lode, possessed in all 
probability of considerable *' decision of character," and *' energy of ac- 
tion,*" and mining capitalists will require little more than the proof of 
this fact, and of its width or ** power," and the sight of suitable bond fide 
hand specimens, to induce them to enter at once upon the working of it. 
In aU cases, the further the lode is traced, the more satisfactory it will 
be to them. It is most desirable, where possible, and where the indica- 
tions warrant the expense, also to know the *' dip" of the lode, for which 
purpose it should be followed down as far as water will permit. There 
is generally about a lode some ground much softer than the rest, and 
which will be found much cheaper either to drive or to sink on. Of course, 
every advantage must be taken of such circumstances. Influx of water 
is the main difficulty, and the mineral agent seldom persists in com- 
bating it farther than the common hand- windlass and buckets can go. 
At the lowest point which can thus be reached, the lode should be cross- 
cut, its " thickness," or ** power," ascertained, and the contents of the 
lode at that level carefnlly noted, and so far ** proof made in depth." 
A similar proof at the other extremity of the 200 fathoms will give the 
'* bearings" and power of the lode in the utmost detail which any ca- 
pitalist can reasonably expect from the mine-lord. These bearings, once 
obtained, are of the greatest importance for the purpose of comparing 
them with the bearings of other lodes of known value, and in other re- 
spects will greatly assist in setting the mine to work. Hand specimens 
should be carefully preserved, Ist, of the walls of the lode, the ** hang- 
ing" as well as the " foot" wall ; 2nd, of the sticky substance which is 
sometimes found adhering to the walls; 3rd, of the gangue or veinstone, 
and of the bearing part of the lode at a variety of levels. The careful 
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examination of these last requires all the mineralogical and chemical 
skill which the agent may possess, and very often even the services of a 
regular analytical chemist 

These are the data which determine the character of a lode, which 
identify it with others of the same system and of known value, and 
which, when a known valuable lode has been worked outer " heaved," 
and lost, at once identify the new lode as really the continuation of the 
lost one. Thus the infant mine perhaps starts at once with all the ad- 
vantages of the experience acquired in working the old mine, and with 
all the prestige to which the old mine would be entitled, if it could be- 
gin its career again, perfectly known, yet with its contents unexhausted. 

Of Dealiner with tlie MmSng Capitalist. 

The choice of a lessee is nearly as important a matter as the proof of 
the existence of mineral wealth on the estate. When a good lode is dis- 
covered, there are several classes of men from whom proposals may be 
expected. 

1st. The "Take-note" man, or '* Bal-seller." 
2nd. The neighbouring mine proprietor. 
3rd. The JTa//* Capitalist 
4th. The bond fide Capitalist 
5th. The Mining Company. 

The " Take-note" man, if of known good character, may sometimes 
be of use ; but, as a general rule, he is not a desirable person to deal with. 
His system in Cornwall generally is to get a promise of a lease for twenty- 
one years, at fixed dues, in the usual form of mining leases, provided he 
forms a company to the satisfaction of the mine-lord within a year. 

In Ireland he is bolder ; he asks, and often used to get, an uncondi- 
tional promise of a lease without any stipulation as to form ; and if he 
were only liberal in his promises to pay dues, the landlords used seldom 
to trouble their heads farther. In former times few jobbers of this de- 
scription came to Ireland, except such as were hunted out of England 
for swindling in some shape or other. When they brought their "bal" 
to market in England, few men of character or capital cared to deal with 
them ; and, as a natural consequence of the landlord's apathy in the choice 
of his agent, the mining property of Ireland has remained comparatively 
unproductive hitherto. The object of these men is, of course, to get as 
much money as soon as possible for their promise of a lease; and nume- 
rous are the good stories told of their cunning in overreaching both 
landlord and lessee. I have known the figure 1 introduced before the 
figure 5, so as to make a promise of a lease for five years appear to be 
for one of fifteen years, and the '* bal" was actually sold as such. It is 
a common dodge to extort a good round sum from the landlord himself, 
under the threat of disfiguring his demesne, or injuring tenants for 
whose security the landlord has forgotten to stipulate : of all classes 
that I have ever met, these men are the sharpest. 
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A neighbouring mine proprietor often makes an early offer for a new 
disooyery. If he has behaved fairly to a neighbouring landlord, and 
bond fide intends to work the mine, and will give valuable covenant to 
do so, I would on the whole prefer him to any one else, because of his 
greater experience in the district ; but there is always risk of his playing 
" dog in the manger," in order to prevent the price of labour from being 
disturbed, &c. If his hands are already full, any proposal from him re- 
quires this point to be specially attended to. 

By the ** half capitalist" I mean a man, generally a retired mine cap- 
tain, who has not capital enough to work the mine, but who has enough 
to enable him to expose the indications more fully than the landlord, from 
ignorance, from want of enterprise, or from poverty, will generally con- 
sent to do ; he knows how to deal with the working miners better than 
any mineral agent, and generally knows where to find men of larger ca- 
pital than he himself possesses, either for the purpose of selling his lease 
to them, or to associate with himself for the purpose of working the 
mine. On the whole, if his character be good, he is generally a most de- 
sirable person for landlords in not very wealthy circumstances to deal 
wij;h ; but, like most mining men, he is always a ** fine point;" and, whe- 
ther he is or not, deliberation and care are especially necessary before 
.committing to writing any contract with him upon so intricate a subject 
as mining. 

The bond fde capitalist is, of course, the most desirable person to deal 
with ; he is, however, accustomed to have things sifted for him by other 
adventurers, and is content to pay them handsomely for their services ; 
he is generfdly very exacting, and peremptory, and it will be found im- 
possible to deal with him, or indeed with any of the other classes of les- 
sees, unless you have very precise ideas ofthe terms on which you intend 
to deal, and are firm in insisting on them. Men of this kind know their 
own value perfectly, and require to be sought The mineral agent should 
always have a list of such men by him, adding to it from time to time, 
as he hears of new men. When he has a mine to let, he will then find 
the use of the list ; for he will only have to send a circular to each ad- 
dress on the same day^ and to deal with the most desirable offer, to make 
sure that he has acted to the very best advantage for his client. 

Companies are, in general, extremely undesirable to negociate with. 
You may have the clearest understanding possible with a leading director, 
or with the secretary, to-day ; it may be in writing, it may even have 
taken the shape of a ** resolution," duly passed at a meeting more or less 
solemn, and have been formally communicated to you as an "extract 
from the minutes;" yet to-morrow a "resolution" to precisely the op^ 
posite effect may be passed; and, as the seal ofthe company had not been 
affixed, you have practically no remedy. 

Companies conducted upon the cost-book system, generally define their 
constitution by a memorandum written on the first page ofthe cost-book, 
where alone the mine-lord, shareholders, or creditors of the mine, can 
learn who the adventurers are, and upon what terms they are associated. 
It by no means follows, that all companies constructed upon the cost- 
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book system possess the same constitutioii, though it is generally nnder- 
stood that they have some features in common, especially that of the 
shareholders' liability being limited to cost incurred up to the time of 
getting his name "written off** the cost-book. 

In conducting a negociation, make it your first rule never to oBim 
yourself to he hurried; do not hesitate, especially when startled by un- 
usual candour or liberality, to say plainly that you must take time to 
consider the matter. 

I have already advised the agent to send out, on the same day, cir- 
culars to the addresses on the list of first-class men. The nee of tills is, 
that all their replies will come in about the same time ; and he will 
thus be enabled, before closing with any of them, to compare the tenni 
of the others. This he could not do, if he were to communicate with 
them seriatim. 

When matters have got so far that the leading features of the oon- 
tract, such as, 1st, the length of the term; 2nd, the TniniinTiTn annual ex- 
pen^ture; 3rd, the royalty or dues, have been settiedby correspondenoe, 
then come a host of thorny details, to be settled in a personal interview. 
A minute, resembling, mt^a^f.8mt^to;}(^ti9, that in the appendix, and brings 
ing matters as nearly as possible to a final ageeement vivd vom, should 
be drawn out : this is not intended to be signed, but only to be a memo- 
randum of what has passed. When he finds that it expresses clearly all 
that is iotended by either party, let the lessee, if he Hkes, make a copy 
for his own use, the agent retaining that which is in his own hand-writ- 
ing. It should then be placed in the hands of your client's attorney, to draw 
up a lease accordingly ; for his trouble in connexion with which it is 
usual that he should be paid a fee of twenty guineas by the lessee, as % 
lumped sum in lieu of all costs. 

The nature of the contract which should be made will depend upon 
so great a variety of circuYnstances, that they cannot all be anticipated 
here. I have, however, given, from €wjtual practice, the form into which 
the minute above alluded to was expanded by able counsel. An exa- 
mination of the printed precedents in works on conveyancing* will also 
be found useful. 

If at any time, in the progress of the negociation, an intended lessee 
be found guilty of petty fraud, or even trickiness, it will be much better 
to break off with him at once ; for it cannot be for the client's interest to 
have dealings on so complicated a subject as mining with a man of that 
character. 

The receipt of the landlord's dues must be conducted in strict acofl^ 
dance with the terms of the lease, a copy of which the toller should pro- 
vide himself with. By neglect of this he may afford justification to the 
lessee in putting an improper construction on the provisions of the lease; 
or may allow hnn, under the plea of ** saving trouble,"to establiah a sys- 
tem very much to the landlord's disadvantage. 

* The latest work on the sabject is, ^' A^ Treatise on the Law of BGues and IfiDcnb." 
By William Bainbridge, Esq., Butterworth. London: 1856. 
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Miiieralogy is the science of minerab, and especialhr ihe part of 
the science which enahles one to discriminate between mmerBls of dif- 
ferent kinds. One great object of mineralogy is so to aivail itself of 
past research, as to enable the student to arrive at a knowledge of 
the nature and chemical composition of minerals by a readier and cheaper 
method than that of actual chemical analysis in every instance. 

Minerals are known by their characterSt which are 

I. General. 

II. Chemical. 

III. Geometrical or Crystalline. 

I. The GENEBAL CHABACTEE8 of minerals are those which any in- 
telligent observer, unacquainted with chemistry or crystallography, might 
naturally remark : they are — 

1st. Form, Cleavage, Structure, and Fracture. 

2nd. Hardness and Streak. 

3rd. Specific Gravity or Weight, as compared with other substances. 

4th. Colour, Lustre, Transparency, Action on Polarized Light, and 

Phosphorescence. 
5th. Taste, SmeU, and Touch. 
6th. Flexibility and Toughness. 
7th. Sectility and Malleability. 
8th. Magnetic Properties. 
9th. Electric Proj)erties. 

Of these the first three are by far; the most generally usefal; and 
with a thorough knowledge of crystallography, the first alone is nearly 
sufficient to enable one to discriminate between all such minerals as 
happen to present themselves in a distinct crystalline form. 

II. The CHEMICAL CHARACTEKS of minerals are — 

1. Effects of heat in glass tubes. 

2. „ „ before the blowpipe. 

3. Jlffects of liquid re-agents. 

m. The GEOMETEiCAL or CETSTALLiNE characters of minerals are 
merelythe details of the first of their "general" characters ("Form,"&c.) 
viewed through the medium of geometry. They have been thought of 
almost sufficient importance to justify the study of crystallography as 
a separate science ; but, interesting as they are, they constitute at the 
present day, rather the transcendental, than the practically useful 
part of mineralogy — rather the pedant's hobby thau the student's help. 
They belong to ttieory rather than to practice, to the museum and the 
cabinet rather thau to the field or the mine. Though it be true that 
there is no species of mineral without its peculiar crystallization, and 
^irther, that the same substance under the same circumstances al- 
ways crystallizes in the same forms, yet as that form which is pecu- 
liar to it may not be its ordinary/ form, and as the circumstances which 
affect the crystallization of a mineral may not have been in all cases 
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the same, it is plaiii that absolute certainty, in the discrimination of 
minerals, is not always to be obtained by the study of the crystallme 
characters alone. 

Every practical man knows the crystalline to be the exeeptional 
state of minerals; and that it is a general rule, that the more import- 
ant minerals, when found in quantity, are either wholly formleaB 
(amorphous) ; or else, that the crystals, as in the case of the ores of 
tin, are so minute and involved, tiiat crystallography is of no use to 
him. He must therefore resort to the other characters, especially to 
the chemical characters, to determine their nature. On this accomit, 
the notice taken of the crystalline characters of minerals will be but 
slight 

If you, Istly, merely poise a mineral in your hand — 2ndly, exa- 
mine it well — and, 3rdly, scratch it with the point of a knife — ^you will 
have had the opportunity of forming some rough opinion as to, Ist, 
its weight or specific gravity ; 2nd, its colour, structure, &c. ; 3rd, its 
hardness and " streak,*' or the colour of its powder. These little tests 
are few and simple ; and when the eye has been once educated by the 
examination of a good number of weU-labelled and characteristic spe- 
cimens, it is surprising how very rarely it is necessary for the miner 
to resort to other tests. 

** Hardness** is practically the most useful character. The nail, 
the teeth, a copper coin, a knife, and a crystal of quartz, form a scale 
of hardness sufficient for most purposes, but the regular scale is here 
subjoined. 

It will be seen that the French and English scales differ, being 
exactly the converse of each other. 



English Scale. 


French Scale. 


10 . . 


. . 1 . 


9 . . 


. . 2 . 


8 . . 


. . 3 . 


7 . . 


. . 4 . 


6 . . 


. . 5 . 


5 . . 


. . 6 . 


4 . . 


. 7 . 


3 . . 


. 8 . 


2 . . 


. 9 . 


1 . . . 


. 10 . 



Diamond. 

Corundum. 

Brazilian Topaz. 

Quartz. 

Felspar. 

Apatite. 

Fluor Spar. 

Calc Spar. 

Eock-salt. 

Talc. 



1^ 

si 
. s - 

III 



A study of some of the systematic treatises on mineralogy* is ne- 
cessary for the accomplished mineralogist I do not pretend to. supply 
their place ; but, for tlie sake of convenient reference, I subjoin a table 
of the minerals of most importance to the practical miner. 

The minerals enumerated comprise, in addition to the more impor- 
tant metallic ores, the earthy minerals usually found as constituent parts 
of the gangues, &c. 



* Dana's "Manual of Mineralogy" is that used at the School of Mines in London, 
and is the most practically useful work of the kind. 
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Table of Charaotem of Ores. 




Pt,. 



An, 



Ag, . 



ilTer 






AgS, 
Ag; 87, 



6AgS, SbSs, 
Ag. 70, 



3AgS, SbSs, 
Ag.69, 



8AgS, AflSs, 
Ag.66, 



HgS, 
Hg. 86, 



Colour 

and 
Strealc 



Steel-grey ; 
streak fil- 
ing, 



Gold-yellow lo 
silver -white; 
streak shin- 
ing. 

White, liable 
to tarnish ; 
streak shin- 
ing, 



Blackish, lead- 
grey ; streak 
shining, 



Calc spar. 



Iron-black ; 
streak same. 



Blackish, lead- 
grey to car- 
mine-red ; 
streak red. 

Cochineal to 
Carmine-red; 
streak cochi- 
neal to orange* 

Brownish 
black to scar- 
let; 
streak brown 
to scarlet. 



Hardness. 



Scratches. 



Rocksalt, 



Rocksalt, 



Apatite, 



Fluor, 



Fluor, 



Talc, 



Rocksalt, 



Rocksalt, 



Talc, 



Rocksalt, 



Scratched 
by. 



Calc spar, 



Calc spar. 



Calc spar. 



Calc spar, 



Calc spar, 






18-10 



16-75 



10-60 



7-19 



6-25 



6-80 



6-66 



8-10 



Chemical and other 
Disthictiye Characters. 



Malleable; absolutely in- 
fusible; soluble only in 
heated aqua-regia ; gives 
lemon-yellow precipitate 
with NH4CI, 

Very sectile and malleable, 
spreading out under pres- 
sure of a steel point ; be- 
fore blowpipe, on char- 
coal, fusible. 

Very sectile, malleable, and 
flexible; before blowpipe, 
on charcoal, fuses with- 
out fumes ; soluble in NOg, 
on addition of CIH or 
NaCl, gives a white, 
curdy precipitate, soluble 
in NH4O, 

Cuts like lead; fuses in 
flame of candle; before 
blowpipe, on charcoal, 
fuses with intumescence ; 
with soda, yields bead of 
silver; soluble in NO5, 
except sulphur, 

Sectile; before blowpipe, 
on charcoal, gives off S 
and Sb; yields a grey 
bead, which, with soda or 
borax in reducing flame, 
is reduced, 

Slightly sectile ; before 
blowpipe, on charcoal, 
gives off S and iSb, and 
is reduced. 

Slightly sectile ; before 
blowpipe, on charcoal, 
gives off S and As, and 
is reduced, 

Before blowpipe, on char- 
coal, wholly volatile, 
without fumes of As ; in 
the closed tube, with soda, 
is reduced ; soluble only 
in aqua regia, 



Cubic. 



Cubic. 



Cubic. 



Cubic. 



Trimetric. 



Rhombo- 
hedral. 



Rhombo- 
hedraL 



Rhombo- 
hedral. 



• An add solution, containing silver, deposits metallic sUrer on a plate of copnter. 
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.Chemical For. 




Hardness. 


*T 




1 nnilaaiid 

Name nAr_Af»ntairA nf 


Colour and Streak. 




i 

6-90 


Chemical and othc 




valuabTe 
Elemeata. 




Scratches. 


Scratched 
by. 




Tinstone, . 


SnOa, 


Colourless, grey. 


ApaUte, 


Topaz, . 


Before blowpipe, on • 




Sn.78, 


honey- yellow ; 
hair- brown, 
black; streak 
light-grey, 
Ught-brown, 








coal alone, infusible 
gives off no fames ; 
KCyredncibleeasfl} 
with soda with diffic 
in reducing flame; 
bead is soluble in * 
yielding a lilac pi 
with AaCls; insol 
in all adds; its poi 
does not bhicken p 
like that of Wdfi 
nor is it affected hy 
NO5, likeTongsten 
Blende; differsfiwmTi 
malme and Garnet 
specific gravity and 
sistance to the blowf 
on charcoal alone. 


Copper,* . 


Cu, ... 


Copper-red ; 
streak shining, 


Rocksalt, 


Fluor, . . 


8-66 


Sectile, malleable, 1 

on charcoal, fuses readi 
and on cooling, is cos 
with black oxide; sob 
easflyinNOs, 


Ruby Cop- 


CusO, 


Fresh fincture 


Calc spar. 


Apatite, . 


6-00 


Before blowpipe, on d 


per, 


Cu.88, 


cochineal-red 
to lead-grey ; 
often covered 
by green and 
grey coating; 
streak brick- 
red, shining. 
N.B. The earthy 
variety, » Tile 
Ore," has few 
of these cha- 
racters, 








coal, in reducing flanu 
reduced; soluble with 
fervescence in NO5; 1 

CIH and in NH4O, 


Black oxide 


CuO, 


Steel-grey to 


Pulveru- 




6-00 


Generally earthy ; beft 


of copper. 


Cu, 79, 


black; streak 
black, 


lent, 






blowpipe, on charcoal, 
reducingflame, isredoQ 


Azurite, 


2(CuO,C02) 
+ CuO. HO 
Cu. 65,. . 


Blue; streak 
bluish, 


Calc spar, 


Apatite, . 


3-80 


In closed tube, gives 
HO, and bkckens; I 
fore blowpipe, on du 
coal, blackens, and is 1 
duced to a slag of 00 
per; soluble, with flff 
vescence, in NOfi, 



* An acid solution of any ore of copper turns deep blue, with ammonia in excess. Metallic oofoer is V 
it by a bri^^ht plate of iron. Hence mine water, or any other solution containing copper, wiU redda 
kijife. The miner's roueh test of an ere is to put some of it in powder on the wick of im candle, when, if it * 
it will tinge the flame bniish-greeiL 
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Jiite, 



leop- 






Cbentl»l For- 
qjtiIabzmI 



sf Colour and StxmiL 



CuO, COi + 
CyO, HO, 
Cn, 67, 






Green; streak 
lighter green, 



Bladdflh lead- 



at ttmea 
contmns 
and Aa, 



Cd. 88, and Iron-bkek ; 



times irldes^ 
cent; fltreaJi 
tbining, 



brown, coated 
WLthiriilGacent 
or purple- tar- 
niab; pnrple 
itreak. 



Sted-grey to 



Ctu34, 



etroak gene- 
f ally the aame 
a» colour, 



H«£dne«i 



Scntcliefl. 



Calc*par, ^patUftf 



Scmtclied 
by. 



BiKks^t, 



H^kialt, 



Bmktali, 



BiuMfl-yclloWj CiUi: spar, 
louiedmeg iii- 
d«flc;eiit; «tresk 
greeatib-Uad^ 



fluor, 



3-85; 



6 €5 



Fluor^ 



Apadt^ 



Apatite, 



dii^mlcal and otliir 



In cIoAod tube, decref>i tatef^ 
giTea off HO, and black- 
ens ; otherwise beliarea 
Uke procediitg, 



MonocU- 
nk. 



Very eeetile ; before blow- TritheUric 
pipe, on charcoal^ melt^ 
efljsily.^itbefrerveaccncc; i 
in oxidmng'flame^ with 
Boda, yi^ld^ bead of eop- ' 
per; stOuble in worn) 
NOfi, kaTing 3 tmdlfl- 
eolvad. 



5 -00 Fresh frtctttrc horse- Hesh Cubic, 
or ItYer-coloured ; rather 
eectile ; before blovrpipeij 
on charcoal, turns blacky 
and^ after cooilng, r«d^ 
after long exposure to the 
dame, fuses into a stael- 
grey, brittle, tnagnetic 
globule ; with borax and 
mdAy yieldj ulEiniately a 
globule of copper; mostly 
soluble in KOs, 

4 ^80 Yields to knife, bnt brittle ; Cubic 
the miner^a test for maji^ 
si ve T aria ties is cu ttinff it j 
in open tube^ gives fumes 
ofSb, BO2, and at times 
As; as a general rule, the 
darker It is, the less As It 
oontauis ; before blow- 
pipe, ou ebarcoal, fused 
with slight ebuUition into ] 
green akg, usually mag- 1 
uetic, giving with borax 
a grey metallic globule, j 
wbich with soda rields a ■ 
globule of copper ; NO5 
decomposes it in powder, I 
giving off red i^jmes, 
Beparating SbOg, S, and 
sometimes AbOj, 

4 '20 Fresh fraetnrs brass-yel- Dimetric. 
low ; yields easily to the 
knifo ; before blowpipe, 
on charcoal, gives ofi" S, 
and yitldfl a brittle, grey, 
TuagTietic globule, solu- 
ble in aqua regm, witli 
aepamtioa of 8 oudls- 
soived, 
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Kama 



Chemical For- 
mula and 

per-centaffo (rf 
▼aluable 
ElementB. 



Carbonate of 
lead,* 



Galena, 



PbO, CO,, 
IM). 75, 



Red oxide of|ZnO, 
zinct 



Calamine, 



Rlectric Ca- 
lamine, 



Colour 

and 

Streak. 



Colourless to 
lead grey ; pe 
onliarfatty lus- 
tre; streak 
white, 



Hardness. 



Scratches. 



Calc spar. 



Fluor, 



PbS, 
Ph8 6, 
sometimes 
al«o Ag. 3, 



I 



Lead-grey to 
black ; streak 
same, 



llocksalt, 



Calc spar, 



Zn. 80, 



ZnO, CO2, 
Zn. 52, 



Garnet-red ; Calc spar^ 
streak, orange- 
yellow. 



2 (3ZnO, 
SiO:0+3HO, 
Zn. 63, 
sometimes 
anhydrous, 



Colourless to 
(frequently) 
brown ; streak, 
white. 

Colourless to 
(rarely)brown; 
streak, white, 



Fluor, 



Fluor, 



Scratched 
by. 



Apatite, 



Felspar, 



Felspar, 



Chemical and other 
DistinctiTe Chancteni 



6*50 In the amorphous state 
very deceptive ; some- 
times resembling lime- 
stone in everything bat 
weight; before blow- 
pipe on charcoal, de- 
crepitates if not pul- 
verized, effervesces, be- 
comes yellow, and is 
reduced ; soluble with 
effervescence in NOs. 

7 • 60 Decrepitates generally 
when heated; before 
blowpipe on charcoal 
alone, before oxidizing 
flame covers charcoal 
with yellow sublimate; 
after roasting this at a 
doll red heat, it ftises in 
reducing flame, giving 
off fiimes of S, and is 
reduced; partially so- 
luble in NOsyidding 
yellow precipitate with 
KO,2CrOs ; the black 
granular varieties are 
the richest in silver, 

6 '48 Before blowpipe alone 
infusible, soluble with- 
out effervescence in 
N06, 

4 '39 Before blowpipe on 
charcoal gives off zinc 
fumes, soluble with ef- 

I fervescenoe in N0^ 

3*40 More brittle than the 

I foregoing; gives off 

water when calcined; 

before blowpipe on 

charcoal swells, and 

I gives off Zn, fumes but 

dightly ; in powder 
soluble without efler- 
vescence in hot SOg or 
HCl, gelatinizes on 
cooling, 



Trine 



Cobie. 



iMdnL 



Rhonh 
hednl 



Trimeb 
Bhomb 
hednl 
(The a 
b>'dn> 
Tsriet; 



• Before the blowpipe in oxidlzinR flame, minerals of lead in cencral cover the charcoal and assay with a snUtmite^ ' 
is red while hot, yellow on cooUng, soluble in nitric acid, and yields a white precipitate to sulphuric, yellow to chromic 1 

f Before the blowpipe the mhierals of zinc in general cover the charcoal with a sublimate, which is lemon-y«D*' 
not, white oa cooling, and green on being moistened with nitrate of cobalt, and ignited. 
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le. 


Chemical For- 
mula and 

per-centage of 
TaluaUe 
Elements. 


Colour and Streak. 


Hardness. 


If 


Chemical and other 
Distinctive Characters. 


|l 






Scratches. 


Scratched 
by. 




ZnS, 


Green, yellow, 


Calc spar. 


Apatite, 


4-10 


Easily distinguishable 


Cubic. 




Zn. 67, 


red, brown, 
black ; streak 
white to red- 
dish brown. 




' 




from Garnet, Idocrase, 
and Tinstone, by its 
yielding at once to the 
pomt of a knife; before 
blowpipe infunble on 
charcoal ; decrepitates; 
when strongly heated in 
oxidizing flame, jdelds 
fumes of Zn ; in pow- 
der soluble, except the 
sulphur, in concen- 
trated nitric acid, al- 
most always giving 
oflfSH, 




acor 
oxide 


Fe.72, 


Iron-black; Z. 
streak black, 


Apatite, 


Quartz, 


5-08 


Strongly attracted by 
the magnet; an inva- 


Cubic. 


S 












riable constituent of 
basaltic rocks ; before 
blowpipe turns brown, 
and loses its magnetic 
properties ; scarcely fu- 
sible ; in powder com- 
pletely soluble in hot 
CIH, not in NO5, 




ir 


FezOa, 


Steel grey; the 


Apatite, 


Quartz. 


5-00 


Sometimes slightly at- 


Rhombo- 


•rred 


Fe.70, 


metallic varie- 








tracted by the magnet; 


hedraL 


tite, 




ties often iri- 
descent to iron- 
black ; the con- 
cretionary and 
earthy varieties 
red; streak vio- 
let-brown to 
cherry-red, 








before blowpipe akme 
infusible ; in powder 
becomes black and 
magnetic ; slowly solu- 
ble in hot HlC, 




IS 


2Fe203 


Black to yellow- 


Fluor, . 


Felspar, 


3-67 


In the matrass yields 


Not found 


of 


+ 8H0, 


ish brown ; 








HO; before blowpipe 


crystal- 


>r 


Fe. 59, 


streak yellow ; 








blackens, and becomes 


lized. 


ihiB- 




white, brown, 








magnetic, 





I ores of iron, excepthig iron pviites, are soluble in CIH. If to the solution a little nitrtc add be added,anditbe boiled, 
tHA a Iflue precipitate with yeUdw ferrocyanide of potassium, and a red solntloa with solphocyanide ofpotiwilmn 
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Chemlaa for- 




Hardness. 


H 




i 


Name. 


mula and 

valuable 
Element*. 


Colour and Streak. 




8-8 


Chemical and oilier 
Distinctiye Characters. 


d 


White to chest- 




Scratched 
by 


1 


Carbonate of 


FeO, COa, 


Calc spar, 


Apatite, 


Before blowpipe infusi- 


Sbn 


irou, 


Fe. 48, 


nut-brown ; 






f 


ble alone, bat Uackens 


M 






«treak white to 






and becomes magnetic; 






• 


g«y»' 






in powder, soluble with 














Is 


effervescence in hot 














>*ea 


HCl; the white varie- 














« 


ties closely resemble 














A 


calc spar, bat turn 
brown on exposure. 




Iton Pyrites. 


FeS2, 


Silver-white to 


Felspar, 


Quartz, 


6-00 


In the matrass yields a 


CnlM 




S. 53, 


bronze-yellow ; 
streak greenish 
grey, 








sablunate of S ; befoie 
blowpipe on charcoal 
gives off S02* and hi 
reducing flame ulti- 
mately melts into black 
magnetic globules; ar- 
senical pyrites is eaaOy 
distinguished ftom it 
by the smell of garlic 
before the blowpipe on 
charcoal, or even when 
smartly strack with a 
steel; magnetic pyrites, 
by its inferior hardness, 
audits slighUy affect- 


TriBHtll 












ing the magnet, 




Peroxide of 


Mn02, 


Steel-grey to 


Rock salt, 


Calc spar, 


4-86 


In the matrass yields 


Trimebi 


inanganese, 


0. 86, t 


iron-black ; 








no water when pure; 




Pyrolasite,* 




streak black. 








before blowpipe with 
borax in oxidizing 
flame gives violet 
glass ; soluble in HCl, 
with strong smell of CI; 
easily distinguished 
from the poorer ores by 
the blackness of its 
streak, 




Hydrous 


MnjOa, HO. 


Steel grey to 


Oalc spar, 


Apatite, 


4-28 


In matrass yields wa- 


Trimefa 


oxide of 


0.27, 


iron-black ; 








ter; before blowpipe 




manganese, 




streak brown, 








and with acids behaves 




Manganite, 










• 


like the foregoing, 
distinguishable by its 
browner streak, 





• Ores ot manganese yield chlorine when heated with CIH. 

f [Since manganese ores are valued accordlnff to the amount of chlorine which they are capable of yiekUnfttt I 
weU to add that IQO gnins of pure pyrolufite yield 81 of chlorine, while 100 grains of manganite yield 4a— Est] 
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Chemical For 


♦ 


Hardness. 


H 


i 


me. 


mala and 

per-centage o 

vBlnable 

Elements. 


r Colour and Streak 






' Chemical and other 
Distinctive Characters. 









Scratches. 


Scratched 
by. 


jeo. 


CoO+2Mn02'Blue.black to 


Pulveru- 




2 -40 


) Before blowpipe with 


Pulvehi- 


+4H0, 


black ; streak 


lent, 






borax in oxidizing 


lent 




Co. 14 to 80 


shining, 








flame gives violet glass; 
in reducing flame gives 
a smalt-blue glass; be- 
comes shining when 
rubbed bard, 




t 


CoSa+CoAs, 


Silver-white, 


Apatite, 


Felspar, 


6-20 


Best distinguished from 


Cubic, 


3 00- 


Co. 35, 


slightly red- 








iron pyrites by its che- 


with 




As. 45, 


dish, some- 










cleavage 
parallel to 






times tar- 








matrass unchanged ; 






nished ; streak 








before blowpipe, on 


the three 






greyish- black. 








charcoal, fuses with 
strong smell of garlic ; 
with borax in oxidiz- 
ing flame gives a 
deep blue glass ; solu- 
ble in NO5 with a lilac- 
pink colour. 


faces of 
the cube. 


hite 


Co As, 


Tin-white, also 


Apatite, 


Felspar, 


6-48 


Behaves like foregoing, 


Cubic. 


t, 


Co. 28, 
As. 72, 


steel-grey to 
silver-white, 
sometimes tar- 
nished ; streak 
greyish-black, 








but gives off the smell 
of garlic in the flame of 
a candle, or even with 
a smart blow, or strong 
friction, 






3CoO, AsOs 


Red of various 


Talc, . . 


Calc spar, 


3-00 


In the matrass gives 


Monodi- 


h 


+8H0, 
Co. 29, 


shades, with, in 
general, a pecu- 
liar lavender- 
blue tint, some 
times grey or 
green; streak a 
little paler; 
powder laven- 
der-blue when 
dried, 




■ 




off HO, and turns blue 
or green ; before blow- 
pipe and with acids 
like the foregoing. 


nic. 


, 


Ni2 As, 


Bronze-yellow to 


Fluor, . 


Felspar, 


7-60 


In the matrass yields 


Rhombo- 


y 


Ni. 44, 


pale copper-red, 






s 

> 


no sublimate; before 


hedral. 




As. 55, 


with black tar- 






blowpipe on charcoal 








nish ; streak 






o gives off smell of gar- 








pale brown- 






S lie ; fuses into a brittle 








bUck, 






Is 

a 


white metallic globule, 
slowlysoluble in strong 
NO5 in which it 
quickly assumes a 

easily soluble in aqua- 
regia. 





«lt can often be recogulsed in an acid solution by the blue mark occasioned by putting a drop of the solution on 

er, and drying it before the fire. This colour disappears on cooling. 

9 Bolntions of nickel are green ; they are turned blue by excess of ammonia, but not of so deep a colour as those of 
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Kame. 


Chemical For- 
moUand 

valuable 
Elements. 


Colour and Streak. 


HardiMii. 




Chemical and other 
DisttncUre Characten. 


1 






Scratches. 


Scratched 
by. 


White 


NiAs, 


Tin-white, with 


Apatite,. 


Felapar, . 


6-50 


In. matraas yields a 


GobieL 


Nickel, 


Ni. 28, 
As. 71, 


bluish-grey or 
black tumish ; 
streak, grey- 
ish blue. 








sublimate of metallic 
As, leaving a copper- 
red residue ; before 
blowpipe on charcoal 
like foregoing, but the 
globule continues to 
glow after removal 
from the flame ; solu- 
ble in NO5 and aqna- 




Bitmnth, . 


Bi, 


Silver-wliite, in- 


Talc, . . 


Calc spar. 


9-70 


Melts in the flame of a 


Bho^ 




Bi. 100, 


clining to red ; 








candle; before blow- 


hednL 




sometimes 


liable to Ur- 








pipe coats the charcoal 






accompa- 


nish; streak 








yellowish brown, disap- 






nied by 


same. 








pears without rising in 






arsenic, 










fumes; soluble, with 
effervescence, in NO5, 
which then yields a 
white precipitate, on 








i 






the addition of water 
















iuexoess, 




Salphiiret of 


SbSa, 


Bluish lead-grey 


Talc, . 


Calc spar, 


4-65 


Sectile; greasy to the 


I^imebk 


antimony, 


Sb. 72. 


to bluish steel- 








touch; very fusible, 
melting at once in the 








lead-grey, 


i 
1 

j 




flame of a candle, and 
colouring it greenish; 
before blowpipe on 
charcoal disappears, 
giving off odour of SO3, 
and rising in thick, 
white fumes, which de- 








i :■ 


1 posit on the charcoal a 










1 white sublimate, of 








1 






which the colour does 














not change on cooling. 
















and which may be dri- 










1 




ven from place to place 
















before theflame; soluble 
















in hot aH, disengag- 
















ing SH; in NOs a yel- 
















low residuum of oxide 
















of antimony remams. 




Arsenic, . . 


As, 


Tin-white, with 


Calc spar, 


Fluor, . 


5 76 


In the matrass is sub- 


Rhoobo- 




As. 100, 


grey tarnish ; 








limed ; before blowpipe. 


hednL 




sometimes 


streak same, 








on charcoal, bums with 






accompa- 










pale-bluish flame, and 






nied by 










is wholly volatilized m 






silver, 










white fumes, >with 
smell of garlic, which is 
also perceptible on giv- 
ing the muieral a smart 
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Chemical For- 
mula and 



per-centace 
yaluable 
Elements. 



lende, 

)of 

am. 



of Colour and Streak 



fO.UaOs, 
U.84, 



M0S2, 
Mo. 58, 



(Fe orMn)0 
WO3, 
WO3. 75, 



Pitch-black, 
sometimes 
gre}nsh, green- 
ish, brownish, 
or red ; streak 
greenish-black, 



Lead-grey, with 
metallic lustre; 
streak, on pa- 
per, lead-grey ; 
on porcelain a 
dirty green, 



Greyish to 
brownish- 
black ; streak 
reddish-brown, 



Hardness. 



Scratches. 



Apatite, 



Talc, 



Apatite, 



Scratched 
by. 



Felspar, 



6-60 



Rocksalt, 



4-55 



Felspar, . 



•25 



Chemical and other 
Disthictlve Charactera 



Eaaly distinguished from 
Blende and Chrome Iron 
by its high specific gra- 
vity, from Wolfram by its 
streak ; before blowpipe^ 
with salt of phosphorus, 
yields a yellow globule in 
oxidising flame, and a 
green one in reducing 
flame ; soluble iu powder, 
slowly in hot NO5, giv- 
ing ofl^ red fumes, and 
forming a yellow solu- 
tion. 

Unctuous to the touch, ea- 
sily distinguishable from 
Graphite, Sulphuret of 
Antimony, and Specular 
Iron, by its greenish 
streak on porcelain, and 
by the difficulty of pul- 
verising it ; before blow- 
pipe, on charcoal, gives 
off SO2, and coats the 
charcoal with a pulveru- 
lent white sublimate ; in 
powder, is decomposed 
by NO5, leaving greyish 
residue of M0O3, 

Easily distinguished from 
Tinstone by its streak; 
before blowpipe, on char- 
coal, fuses to a black 
metallic button, studded 
with small crystals ; with 
salt of phosphorus, in re- 
ducing flame, yields a 
deep-red globule, on the 
addition of tin; in pow- 
der, decomposed by hot 
HCl, with deposition of 
WO3, as a yellow powder. 



Cubic 



Bhombo • 
hedral. 



Trimetric 
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The earthy minerals of most importance as the gangaes of metallife- 
rous veins, or the constituents of ore-bearing rocks, are — 

Quartz. Idocrase. 

Felspar (Orthosc and Albite). Epidote. 

Anorthite. Andalusite. 

Mica (Uniaxial and Biaxial). Kyanite. 

Talc. Tourmaline. 

Chlorite. Beryl. 

Hornblende. Topaz. 

Pyroxene (Augite). Apatite. 

Hypcrsthene. Fluor spar. 

Biallage. Carbonate of Lime (Calc spar). 

Peridot (Olivine). Dolomite. 

Garnet. Sulphate of Barytes (Heavy Spar). 

The description of these may be readily found in Dana's Manual, or 
any ordinary work on mineralogy. 



Of BCiiiiiiir Oeology. 

This is a very large subject, It is one about which little has beea 
written ; for little is accurately known, and that little is generally of 
mere local value. Great writers, such as Murchison, Lyell, and De la 
Beche, evidently felt it to be dangerous ground; and, accordingly, they 
either evade it, or skim over it very lightly indeed. De la Beche's 
*' How to Observe," is a useful introductory book. Some master mind 
of high generalizing powers is much wanted, to trace to their causes, and 
give to the world, in simple language, some knowledge of the laws which 
govern the productiveness of mineral veins.* 

Cornwall is the grand source of information on this subject ; and 
Mr. William J. Henwood has made a noble and gigantic eflfort, in the 
5th volume of the Transactions of the Royal Geological Society of Cora- 
wall, to place the facts before the world in an intelligible shape. Still, 
any one who reads Captain Charles Thomases Remarks on the Geology 
of Cornwall and Devon, will see that more than high generalizing powers 
are required; and that much as Mr. Henwood has done in a right direc- 
tion, and vast as is the mass of details which he has so clearly arranged, 
it is necessary to descend into particulars still more minute, as Captain 
Thomas has admirably done in the case of his own mine of Dolcoath, 
before one can say that a knowledge of the law has actually been de- 
duced from the facts observed. 



* As a whole, the most useful book on Geology, as applied to mining, is probably 
" The Metallic Wealth of the United States. By J. D. Whitney. Triibner: London, 
1854." This work treats not merely of American mines (as its name would seem to import), 
but is an oiTort, and a successful one, to view science in a practical manner, diyesthig it 
of pedantry and mystification, and pointing directly, as well as clearly, to its application. 
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The practical miner is at present, in almost every case, the best 

geologist in his own locality ; but his observations and experience will 

. be best appreciated by, and will be most useful to him who has studied 

mining geology systematically in other locaHtiies' as welL At present, I 

can only refer the reader to Cornwall, and the works above mentioned. 

Of BKineral Chemistry. 

An attempt at a complete treatise on the ordinary processes of as- 
saying would be out of place here. I shall therefore give a few methods, 
for the most part volumetric, for the detenmnation of the substances 
most commonly subjected to examination by the mineral chemist 

I. — To ASCEBTAIN THE CoiCMEEClAL VaLTTE OP AN OeE OF MaNGANBSB, 
BT MEANS OP VOLTJMBTBIC ANALYSIS. (MaEQXJBEITE.) 

The value of an ore of manganese depends — 
(a) Upon the percentage of binoxide of manganese contained in it, 
inasmuch as its power of producing chlorine is in direct pro- 
portion to this per-centage. If the ore be not binoxide, it is still 
considered as composed of binoxide mixed with protoxide in 
various proportions. 
{b,) Upon the percentage of muriatic acid absorbed by lime, iron, 

and other soluble impurities, and consequently wasted. 
((?.) Upon the percentage of other substances, which, though they do 
not absorb muriatic acid, yet cause expense in transport and 
^laboratory space ; e. g. quartz and barytes. 
The first of tiiese elements is that principally employed in calculat- 
ing the value, the quotation generally being at such a price for mineral 
containing 100 per cent. The third of the elements is seldom taken into 
account. 

A. — Preparation of the Test-liquid and Daermination of its Strength. — 
Take 2 parts of pure pyrolusite, well pulverized, 1 part of chlorate of 
potash, and 3 of caustic potash ; mix them, and calcine at a low heat, 
in a covered clay crucible. "When cold, break the crucible, and dissolve 
the green substance which it contains, which is the manganate of potash 
(KO, MnOs), in water. To the green solution add dilute nitric acid 
(equal volumes of water and acid) drop by drop, until the colour becomes 
a reddish violet. This change is produced by the formation of the per- 
manganate of potash (KO, MjiiOj), at the expense of a portion of the 
manganic acid, which is thrown ^own as a dark precipitate in the state 
of binoxide. The liquid becomes strongly alkaline in this process. 
Eill a ftinnel with powdered glass and filter through it.* The liquid 

* [The reason of using powdered glass is. that contact with any organic substance, 
such as filtering paper, decomposes the permanganate. It is less troublesome to clear 
the solution by allowing it to stand, and then to decant it. — Ed.] 

JOUEN. OEOL. SOC. DUB. — VOL. IX. 2m 
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thus obtained is known as tho *' mineral chameleon/' or '' liqueur Mar- 
guerite." 

Its strength is determined by means of iron; and, in consequence of 
the great fSeu^ility with which it undergoes alteration^ this operation must 
be repeated at intervals. 

In order to effect this, one gramme of the finest piano wire, perfectly 
bright, is weighed and dissolved in a matrass, in about 100 grammes of 
muriatic acid, heat being used if necessary. The solution is greenish, 
and contains protochloride of iron. It ought to be strongly acid in order 
to prevent the precipitation of the peroxide of iron by the potash. Add 
J litre of common water, quite cold. Fill a burette* up to zero, with 
the chameleon, and add the contents, drop by drop, to tiie solution of 
iron, stirring constantly with a glass rod, until the whole solution takes 
a faint rose-colour. Note the number of cubic centimetres (e. g. 40 c.c.) of 
chameleon required to produce this effect. This number (40) expresses 
the strength of the solution ; or, in other words, forty cubic centunetres 
of it are exactly sufficient to bring 1 gramme of iron, present in the state 
of protochloride, to the state of perchloride. 

B. — To ascertain the Quantity of Binoxide of Manganese in an Ort— 
Take 5*6 grammes of the finest iron piano wire as before ; introduce it 
into a matrass,! and add 100 to 150 grammes of pure concentrated mu- 
riatic acid. X Dissolve as above, when the solution will contain the proto- 
chloride of iron. Weigh 4*36 grammes of the manganese ore,§ which 
must be prepared by taking portions from various parts of the specimen, 
in order to give a fair average assay, pulverizing them all together, 
and then talmig a quantity which must be reduced to an impalpabb 
powder. Fold the assay in filtering paper ; introduce it into the matrasB, 
taking care to replace the cork immediately. On shaking slightly, the 
reaction commences, which must sometimes be assisted by gentle heat: 
chlorine is developed, and acts on the protochloride of iron in the 
matrass, converting it into perchloride. When the reaction is complete, 
shake again to absorb any chlorine which may be free in the matrass, and 
empty into a vessel holding about a litre, taking care to rinse the matim 



* The form of burette best adapted for this analysis is the alkalimeter of Gay LmnCi 
a description of which may be found in any of the text-books on inorganic cbemistiy. 

t The matrass should be of the capacity of about 400 cc. The cork should fit 
tightly, and be pierced with a straight funnel-tnbe, the pointed end of which should not 
pass more than three or four millimetres under the surface of the liquid in the matnas. 

X The muriatic acid must be free from sulphuric and nitric acids. The former ii 
tested by the chloride of barium; the latter by means of green vitriol, in the foUowing 
way : — Take a little of the suspected acid in a test-tube, add half its own volume of pore 
sulphuric acid to it, and after it has cooled drop in a crystal of the green vitriol. If the 
crystal be immediately covered with a red coating, there is nitric acid in the muriatic add. 

§ The numbers 4*36 and 5*6 are chosen, because that, if the manganese ore were 
pure peroxide, these numbers would express the exact ratio of the quantities in which the 
peroxide and metallic iron act on each other. 
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with water. Dilute largely with water, until the liquid has a palo yel- 
lowish colour. Fill the hurette with chameleon, and add it, drop by drop, 
to the iron solution, as soon as the latter is perfectly cold. As long as 
there is any protochloride of iron present, tiie red colour of the chaume- 
leon is des^yed instantly, and the liquid retains the pale yellow tinge 
at first observable in it. When the reaction is complete, a single drop 
of the chameleon will turn the whole liquid a light rose-colour. Kote 
the number of cubic centimetres of chameleon which has been required 
to convert the residue of protochloride of iron to the state of perchloride. 
The difference between the amount thus obtained and the original quan- 
tity of protochloride will give the amount of peroxide of manganese by 
a simple calculation, the steps of which are as follows : — 

Let the strength of the chameleon be 40, and let the number of cubic 
centimetres of it required to produce the rose-colour be 80. This proves 
that 2 gmu of iron were left unaltered by the action of the chlorine set 
free by the manganese. Hence, we find that the amount of iron brought 
to the state of perchloride by the action of the 4*36 grm. of manganese 
ore was 3*6 grm. We may tiien reason thus : — If the whole 5'6 grm. of 
iron had been acted on by the manganese, it would have proved fiie ore 
to contain 100 per cent, of peroxide. We have, therefore, the following 
proportion : — 

5-6 : 3-6 : : 100 : x. 

Whence x is found to be 64'3. The ore, therefore, contains 64*3 per 
cent, of pure peroxide. 

C. — To ascertain Percentage of Muriatic Acid wasted hy the Limey Iron^ 
cr other Soluhle Impurities. — ^In order to do this, we must first ascertain 
the strength of the muriatic acid, as follows : — 

Make a solution of muriatic acid of the density of 1*09, by the help 
of the areometer. The percentage of pure acid therein contained is thus 
determined : — 

Dissolve 145 grm. of pure anhydrous carbonate of soda (obtained by 
calcining pure crystals) in a litre of distilled water. Each cubic centi- 
metre of this solution denotes O'l grm. of pure muriatic acid.* 

Take a quantity of the acid to be tested, say 15 grm., introduce it into 
. a beaker-glass, dilute, and add infusion of litmus, until the liquid turns 
red. Then fill the burette with the soda solution, and add the contents 
oare^illy to the acid liquid, taking care to stir constantly, until the 
colour changes to a blui^ or violet tinge. !N'ote the amount of the test- 
liquid requ&ed to produce this change, and calculate the amount of 
muriatic acid in the solution, by dividing the nimiber of cubic centi- 
metres so noted by 10. 

* [This proportion is deduced from the following considerations : — As a litre of the 
soda solation contains 14& grm. of NaO,C02, it is clear that each cubic centimetre will 
contain 0'146 grm. of that substance. The equivalent numbers of HCl and NaO,C02 
being 36*6 and 68 respectively, we have the following proportion : — 63 : 36*5 : : 0*145 : x ; 
whence x = O'l. — Ed.] 
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Having thus ascertained the strength of the acid, we prooeed to de- 
termine the amount wasted by the soluble impurities of the mgn gfl i^^ 
ore, as follows : — ^Take a quantity of muriatic acid of known strength, 
which will be equivalent to 1 5 grm. of pure add ; pour it into a matn» 
similar to that used above, and dissolve in it a known quantity of man- 
ganese ore (say 6 grm.), whose purity has been already determined. 
When the solution is complete, detennine, by the use of the burette 
and soda solution, the quantity of pure add remaining in the Mquii 
Let this quantity be found to be 2 grm., and let the quantity requized to 
dissolve ^e manganese ore be 10 grm. We find, then, that the amoant 
of pure muriatic wasted by the lime, iron, and other soluble impuritiM, 
is 3 grm. The value of this amount is to be deducted in oalonlcZtiBg Hit 
value of the ore. 

D. — Determination of the Insoluble Impuritiea^ such cu Quariz^4tc>— 
The amount of the insoluble residue is easily determined by simple 
weighing, and if it exceed the admitted percentage of insoluble impa- 
rities, the expense of its carriage, &c., is to be added to the pnrdiaser's 
claim on the tender. 

II ^To ASCEHTAIN THE AmOTJNT OF IbON IV AK ObE BT MSAKS OF VOLTJ- 

METBic Analysis. (Mabguebite.) 

Select and pulverize a fair average sample of the ore, as in the case of 
the manganese, and weigh out 1 grm. if the ore be rich, more if it be poor. 
Dissolve in muriatic acid, dilute to the bulk of about J of a litre, wifli 
distilled water, and add six times the weight of the assay of metaOie 
lime, in order to reduce the iron to the state of a protoaalt. As eoGH at 
the liquid has become colourless, which will be the case when the ledoe- 
tion is complete, remove the excess of zinc, and add chameleon, predisdy 
as in the analysis of manganese ores, xmtil the liquid assumes a roee- 
colour. 

If the strength of the solution of chamdeon, as before, be 40 c.c = 
1 grm. of metallic iron, we can, of course, calculate the percentage of 
that substance in the ore. Supposing that 35 c.c. have been required to 
convert the iron contained in 1 -25 grammes of ore to the state of a per- 
salt, we have the following proportions : — 

To find the amount of metallic iron contained in the assay, 

40:35:: 1 : a; .-. a7 = 0-875. 

.-. The percentage = -r-^ = 70. 
1*25 

III. — To ASCEHTAIN THE QUANTITY OF COPPEB IN AN OeE BY MEANS 01 

Volumetkic Analysis. (Pelottze.) 

This method is founded upon the following properties of copper:— 
let That all solutions of that metal are coloured deep blue by the ad- 
dition of ammonia in excess. 2dly. That sulphide of sodium precipi- 
tates all the copper in a hot solution, in the state of oxy-sulphide 
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(5 CuS + CuO), before precipitating any of the other metals usually 
found associated with its ores. The sole exception is silver, for which 
see Practical Observations, p. 260. If nickel or cobalt be present in the 
ore, this method is inapplicable, as the solutions of these metals are 
coloured blue by ammonia. 

The presence of nickel must be first tested by means of the cyanide 
of potassium, which will give an apple-green precipitate, even in an 
iwnmoniacal solution, if nickel be present. If there be no nickel, we 
may assume that there is no cobalt, and the process may be proceeded 

A. — Preparation of the Test-Liquid, — If pure crystalline sulphide of 
Bodium can be procured, it is only necessary to dissolve 60 grm, of it in 
100 C.C. of distilled water. Each cubic centimetre of such a solution 
required to destroy the blue colour of a solution- of copper will denote 
one per cent, of copper in the aasay, if one gramme be used, and so in 
inverse proportion if more than one gramme be taken. If the pure crys- 
tals are not to be procured, take 140 or 150 grm. of the commercial sul- 
phide, and dissolve in a litre of water. If the solution be allowed to 
stand for a few days, there wiU probably be a small sediment of sulphate 
of lead formed. Decant off the clear solution, and keep it in a closely 
stoppered and full bottle. The re-agent has a great tendency to oxida- 
tion, and consequent formation of sulphate of soda. 

In order to test the strength of this solution, we take 1 grm. of per- 
jGectly pure copper (the metal obtained by electrolysis, or by reduction 
of the pure oxide by means of hydrogen, is the best to use). Dissolve in 
20 or 30 C.C. of pure nitric acid, in a vessel of the capacity of about 250 
CO. If this solution be slightly opalescent, the metal will have con- 
tained antimony or tin. Silver and lead are detected by the white pre- 
cipitates given by the addition of muriatic and sulphuric acid respec- 
tively. Ammonia tests further for lead, and also for iron. Arsenic is 
best detected by the smell of garlic before the blow-pipe. If we are 
satisfied of the purity of the copper, we may proceed to the operation. 
Add 30 or 40 c.c. of water of ammonia. The liquid will turn deep 
blue, and should be heated slowly and very carefully over the gas-lamp 
until it boils.* Fill the burette with the solution of the sulphide, and 
add it to the solution of copper while it is boiling gently, but so gradu- 
ally as not to stop the boiling. The precipitate wiU form at once, and 
will have the definite composition 5CuS + CuO. The matrass should 
be shaken occasionally to prevent the liquid bumping. Towards 
the end of the operation it becomes difficult to observe the blue 
(jfelour of the liquid, in consequence of the amount of black precipitate 
suspended in it. It must therefore be withdrawn from the lamp for a 
moment, and the sides of the matrass must be washed with a few drops 

♦ It is necessary to attend particularly to this part of the process, otherwise the pre- 
cipitate obtained -will be very light, so that it will* require a long time to form, and it 
will not have the composition 5Cu S + Cu 0. 
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of ammonia. If the liquid be still blue, proceed with the addition of 
the sulphide until the blue colour totally disappears. Note the number 
of cubic centimetres required to produce this effect; this number will be 
the strength of the solution ; e.g. 32 c.c are required to saturate 1 gmu 
of copper. 

B. — Analysis of a Sample of Copper Ore, — ^Pulverize and take 
1 gramme, if it be rich, and a corresponding quantity if it be poor, m 
copper. Dissolve in aqua-regia, unless we are assaying alloys, when it 
is better to use acetic acid. Filter and wash out the undissolved re- 
sidue, if there be any ; add 20 to 30 c.c. of water of ammonia. If tiie 
precipitate of iron be large, it must be removed by filtration, and 
washed on the filter with ammoniacal water. Heat the filtered solu- 
tion very carefully, as before, till it begins to boil. Take 32 cc, of 
the test-liquid (equiyalent to 1 granmie of copper) ; dilute to 100 cc. 
and add to the boiling solution of copper until complete discolouration 
ensues. iN'ote the quantity employed. 

The calculation is very simple. If we have used 1 gramme of tiie 
assay, we have 1 per cent, of copper for every c.c. of the test-liquid em- 
ployed. If more than 1 gramme have been used, e. g. 26 grm., we h&n 
^^ per cent, of copper for every cubic centimetre used. 

If the substance to be examined be mine water, a certain quantity 
is weighed or measured, acidulated with nitric acid and boiled, in order 
to convert the protoxide of iron, which is always present, into peroxide, 
and finally treated as above. The calculation is precisely similar to tiiat 
first made. 

Practical Observations. — In order to prove the absolute purity of the 
nitric acid, add a little ammonia, and, if it becomes at all turbid, it con- 
tains impurities. 

If the mineral contains silver, it will be precipitated by the muriatic 
acid of the aqua-regia, and the chloride must be filtered off and washed. 
If nitric acid be employed as the solvent, it is absolutely necessary to 
remove silver, if present, by muriatic acid, as the sulphide of sodium pre- 
cipitates silver before it precipitates copper. 

'None of the other metals interfere with the reaction. Zinc aids it 
as it falls next after copper, and, by the white colour of its sulphuret^ 
marks very distinctly lie completion of the analysis. 

iv. — to asceetain the quantity of tin in tin-stone by volumeteic 
Analysis, (Gaultiek de Claubey.) 

Tin is rarely found in nature, except in the form of binoxide, and is 
never worked as an ore in any other state. 

A. — To ascertain whether the Mineral contains Tin or not — ^Beduce 
a portion to an impalpable powder, and mix, in an agate mortar, with 
equal volumes of carbonate of soda and cyanide of potassium, dried care- 
fuUy. 

Treat the assay on charcoal with the reducing flame of the blow- 
pipe. A metallic globule will be obtained, which must be dissolved in 
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moriatic acid, and tlie solution divided into three or four watch-glasses, 
a drop in each. 

Test for the protochloride of tin with a drop of the terchloride of 
gold, which will give with it purple of Cassius. 

Test another portion of the solution with sulphuretted hydrogen, 
which throws down the protochloride hrown (SnS), and the perchlo- 
ride yellow (SnS2). 

Test also with the solution of iodine, after adding the starch solu- 
tion. A small quantity turns the perchloride hlue ; a larger quantity 
is required for tiie protochloride. 

B. — The Volumetric Determination, — This process depends on the fol- 
lowing properties of the metal : — 

(1.) That metallic iron reduces solutions of the perchloride of tin 
to the state of protochloride. 

(2.) That iodine converts solutions of the protochloride to the state 
of perchloride. 

The test-liquid is prepared hy dissolving 1*26 grm. of pure iodine in 
10(Vc.c. of alcohoL This solution is sufSlcient to convert 0*59 grm. of 
metallic tin existing in the state of protochloride to the state of the per- 
chloride. 

In order to assay the mineral, weigh 0*59 grm. ; reduce it to an im- 
palpable powder, and calcine it in a silver crucible. "When well mixed 
with three or four times its weight of caustic potash, or carbonate of soda, 
add muriatic aci^ in excess to the contents of the crucible. The solu- 
tion will contain all the tin which is in the mineral in the state of per- 
chloride. 

In order to reduce it to the state of protochloride, add to it an ex- 
cess of pure metallic iron, about three times the weight of the assay. 
lilThen the reaction is complete, remove the excess of iron ; add a few 
drops of starch paste, and then add from a burette the test-liquid of 
ioduie, until a blue colour is produced, proving the completion of the 
process. 

Note the number of c.c. used, deducting the last drop, and calculate 
1 per cent, of tin for each c.c. of the solution employed. 

This reaction is not affected by the presence of siQphiir, iron, arsenic, 
or copper. 

The iodine solution should be kept in a cool, dark place, and in a 
blue or covered well-corked bottle. 

V. To ASCEBTAIN THE QUANTITY OF SiLVEH IN AN OrE WHICH DOES NOT 

CONTAIN Lead, by means of Yolumetbic Analysis. (Gay Lussac.) 

* This method is founded on the property possessed by a solution of 
common salt, of precipitating the whole of tiie silver contained in an 
acid solution, in the state of chloride, in the form of a curdy white pre- 
cipitate. This chloride of silver forms into a glutinous mass when 
shaken, and sinks to the bottom, leaving the liquid above perfectly clear, 
so that the slightest cloud may be perceived. 
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The reaction is only interfered with by lead and mercury, for the 
presence of which metals the proper tests mnst he applied.— (See the 
** Practical Observations/') If lead be present, the ordinary methods of 
analysis must be resorted to. 

A. — To prepare the Test-Liquid, — ^Dissolve in a litre of distilled water 
5*426 grm. of pure chloride of sodium ; 100 c.c. of suoh. a solution will 
exactly precipitate 1 gnn. of pure silver. If^ therefore, the weigjit 
of the assay be 1 grm., each cubic centimetre of the teelr-liquid dendM 
1 per cent, of silver in the assay. This strong solution is, however, only 
used in the beginning of the process. In order to complete it, a second 
solution is requisite, whose strength is one-tenth that of the solution 
above describ^ and of which, therefore, each cubic centimetre denotes 
0:1 per cent of silver in the assay. 

The chloride of sodium employed should be well dried, and tested 
for the usual impurities, viz., sulphate of magnesia and the chlorides of 
potassium and calcium. If the operator should not possess a balance 
capable of weighing to milligrammes, he must take ten times the qnanr 
tity of both salt and water to form a solution with the requisite aocn- 
racy. 

B. — Performance of the Analytical Process. — ^Pulverize and weigji 
1 gramme of the ore, and introduce it into a matrass. Add 6 to 12 cc. 
of pure nitric acid and a drop of sulphuric acid (to feusilitate the solu- 
tion of any sulphide of silver that may be present). Heat gently uirffl 
the solution is complete, and the nitrous fumes have ceased. Filter info 
a large beaker-glass, rinsing the matrass carefully and washing the filten 
Add acetate of ammonia in excess if mercury be present. FUl the burette 
with the salt solution No. 1, and add it te the contents of the beaker- 
glass, taking care to stir continually. This is best done by moving the 
beaker itself briskly round and round. 

Continue the addition of No. 1 as long as the precipitete is formed 
copiously, and note the quantity used. Then fill lie burette with sok- 
tion No. 2, and add as above, until the last drop fails to produce the 
slightest cloud. Note the amount used, and calculate each cc. of Na 1 
as 1 per cent., and each c.c. of No. 2 as 0*1 per cent, of metallic silver 
in the assay. 

Practical Obitervations, — When the mineral is very poor, weigh 30 
or 40 grm. or more for the assay. Dissolve as above ; filter and wash. 
Then evaporate partly, in order te reduce the bulk of the liquid, aad 
proceed as above, excepting that the solution No. 2 is used throughout 
Calculate accordingly. As each cubic centimetre denotes 0*1 grm. per 
cent., if 1 grm. of assay be used, so, in inverse proportion, if more thaft 
1 gnn. be used ; e. g. if 26 grm. be used, each cc. denotes ^^ grm. per 
cent, of silver. 

No metals, except lead or mercury, interfere with this reaction. 
The presence of lead is fatal. The best test for it is the reducing 
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flame of the blowpipe, which deposits on the charcoal a yellow sub- 
limate of oxide of lead, which remains yellow when cold. The pre- 
sence of mercury is best ascertained by heating the mineral with 
caustic soda (or better, with a mixture of caustic lime and carbonate 
of soda in equal volumes) in a bent test-tube. If there be any mercury 
in the ore, it will appear in little drops on the sides of the tube. Mer- 
cury interferes with the process, inasmuch as it prevents the settling of 
the ciloride of sQver, unless acetate of ammonia has been previously 
added to the solution in nitric acid, n^y^ part per ceht. of mercury in 
the ore wiU be sufficient to keep the chloride of silver from sinking. 

If the ore contain gold, that metal will exist as a brown powder among 
the insoluble residue of the ore. 

VI. To ASCERTAIN THE QUANTITY OF SiLVEE AND OTHER ELEMENTS IN 

AN Ore which contains Lead. 

•■ In this case the preceding method is of no use. Reduce the mineral 
to an impalpable powder, and weigh, in a weighed test-tube, 4 grm. of it, 
if it be very rich in silver; 20 grm. or so if it be poor. Introduce it, by 
means of the test-tube, into the bulb of a reduction-tube with bent end.* 
Let the curved end be plunged into water contained in a small flask, A, 
which is three-fourths full, and the cork of which is pierced by a second 
tube. This tube leads into a second flask, B, containing carbonate of 
soda or milk of lime, in order to absorb the excess of chlorine set free 
in the process. Attach to the other end of the reducti(m-tube a chloride 
of calcium tube, and connect it with an apparatus for the liberation of 
chlorine. The gas must be liberated very slowly, and allowed to pass at 
a rate as nearly uniform as possible through the apparatus. 

Apply a lighted spirit-lamp to the bulb as soon as it appears to be 
filled with chlorine, and heat the assay very gently. The decomposition 
is soon completed, and the bulb is then heated folly with the lamp. 

AU the metals are converted into chlorides, and the sulphur to chlo- 
ride of sulphur (SCI), which passes into the water in the flask A, and 
is there decomposed, the sulphur remaining either uncombined, or in 
the form of sulphuric acid. 

As soon as the white vapours cease to pass from the bulb, the heat is 
to be discontinued, and the flame of the lamp passed onwards to the 
angle of the tube, so as to expel all the volatile matter which may lie 
between the bulb and the angle. When this is done, the whole is allowed 
to cool, and the tube cut at the angle. 

Weigh the remainder of the tube with the assay in it, and note the 
weight- Fill it with strong water of ammonia, heating very slightly. 
This re-agent dissolves all the chloride of silver without affecting the 
chloride of lead. Pour off the liquor, and repeat the washing with am- 
monia as before. Dry the tube, driving off the ammonia, and weigh 



* For the figure of the apparatus we must refer to Fresenius. 
JOTJRN. GEOL. SOC. DTJB. VOL. IX. 2 N 
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again. The difference between this weight and that previously taken 
will give the amount of chloride of silver. Calculate the amount of 
metallic silver corresponding to this weight of the chloride^ by multiply- 

108 
ing it by the fraction, -t-t^-t = 0'7527. In order to check this part of 

the analysis, the ammoniocal solution of the chloride is supersaturated 
with nitric acid, and the chloride thus precipitated consolidated by shak- 
ing, and washed by decantation. The washed chloride of silver is finalh 
reduced in a small weighed porcelain capsule, and weighed. The dif- 
ference between the two weighings gives the amount of metallic silver 
directly, which should agree with the amount obtained by calculation 
as above. If there bo mercury present in the ore, the former estimation, 
by weighing the tube, will be useless, as the weight of the chloride of 
merciuy will not remain unchanged. If copper be present, it remains 
as chloride in the bulb with the silver and lead. Dissolve it in dilute 
muriatic acid, which does not affect the other metals, and wash carefnlly. 
Determine the copper in this solution by means of the solution of sul- 
phido of sodium (p. 258). Heat the bulb, to expel the muriatic acid, be- 
fore adding the ammonia to remove the silver. 

If iron bo present, it will have been converted into the state of sesqni- 
chloride, and be contained in the water in A. Its amount may be esti- 
mated by means of the solution of permanganate of potash as before. 
The arsenic and antimony are also contained in this flask, and the pre- 
sence of the iron docs not interfere in the least with their being dete^ 
mined in the old way, if desirable. 

The lead is contained in the bulb, and may be removed from it, witJi- 
out breaking the glass, by means of solphide of potassiuuL 

In order to estimate the amount of sulphur : — This is contained either 
uncombined or as sulphuric acid in the water in A. Heat the flask to 
expel all the chlorine. Filter through a weighed filter, and dry the well- 
washed filter between watch-glasses in a water-bath. On re- weighing 
the filter, its increase of weight gives the quantity of free sulphur. The 
remainder is present in the filtrate in the form of sulphuric acid, and 
must be precipitated by excess of chloride of barium, the solution being 
subsequently warmed. A heavy white precipitate (BaO, SO3) is thrown 
down. Decant and wash the precipitate on a filter. Dry and calcine 
the precipitate and the filter, separately. Weigh as BaO, SOa, andmnl- 
tiplyby 

1 fi 
,^^ , = 0'1373, to obtain the amount of sulphur. 
116.5 

In order to ascertain the amount of mercury in the ore: — The whole 
of this metal remains with the lead in the bulb ; it is not dissolved hy 
the ammonia, but is converted into the oxide. Dissolve it after re- 
moval of the silver, by means of nitric acid, which will not affect the 
chloride of lead. Wash with dilute nitric acid, and heat to dryness 
again. Weigh the tube a third time, and the difference between the 
second and third weighings gives the mercury in the state of oxide. 
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VIL — To A8CEKTAIN THE AmOITNT OF PhOSPHOBIC AcID CONTAINED IN AN 

Ore of Ikon. 

A. — ^By volumetric analysis. {Baewsk^.)* 
B. — By ordinary weight-analysis. 

The presence of 1 per cent, of phosphoric acid in ores of iron, which 
are otherwise excellent, has hitherto been found an almost insurmount- 
able obstacle to the production of good pig iron from them. It is there- 
fore of the greatest importance to determine its amount accurately. 
For this purpose two processes will be given, in order to enable the 
experimenter to check his results. This impurity may always be ex- 
pected in the hydrated peroxide, or brown haematite, especially in the 
variety called bog-iron ore. 

The first method is founded on the following three properties of 
phosphates : — 

(a.) That the alkaline phosphates are the only ones soluble in 
water. 

(/8.) That the earthy, and most of the metallic phosphates are soluble 
in muriatic, and also in acetic acid. 

(7.) That the tribasic phosphate of the peroxide of iron is soluble in 
muriatic acid, but not in acetic acid. 

A. — Performance of the Volumetric Process. — B/cduce the mineral to 
an impalpable powder in an agate mortar; weigh 20grm., and dissolve in 
a matrass, with muriatic acid in excess. Filter and wash with distilled 
water. The whole of the phosphoric acid will be contained in the fil- 
trate. Add, when cold, a cold solution of the acetate of soda or potash, 
until the liquor turns of a deep red colour, indicating that the whole of 
the muriatic acid has been neutralized by the alkali, and that the acetic 
acid is consequentiy in great excess. Let the whole stand for twenty- 
four hours, if possible, at all events for two hours, and a yellowish 
white precipitate will be observed floating in the liquor. This precipi- 
tate contains all the phosphoric acid, in the form of tribasic phosphate 
of the peroxide of iron (FezOzyTO^), containing 71*4 parts of phosphoric 
acid for every 56 parts of metallic iron. 

Filter and wash with distilled water. Then change the beaker-glass 
for a fresh one, and dissolve the precipitate in the filter by means of hot 
muriatic acid, washing the filter carefully with hot water. Add as 
much water as wiU ms^e half a litre, and then 5 or 6 grm. of metallic 
zinc, in order to reduce the iron to the state of protochloride (precisely 
as in the determination of iron, p. 258). As soon as the liquid has become 
colourless, or but slightly green, remove the excess of zinc. Add cold 
water, until the bulk of the liquid is one Htre, and allow the whole to 
cool completely. 



* The method, as here presented, is due, in some of the modifications from Raewsky's 
original method, to M. Weil, Ingenieur Chiraiste, Paris. 
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Estimate the amount of iron in the solution by the use of chameleon^ 
as above (p. 258). The calculation is carried out as follows : — The pro- 
portion which the iron beard to the phosphoric acid is 56: 71*4, and 
therefore ^» or 1-275, is the coefficient by which the amount of iron 
obtained is to be multiplied to obtain the corresponding amount of phos- 
phoric acid; e. g. if the strength of the chameleon be 40 cc. to 1 gim. 
of iron, and if 7*4 cc. of the solution were required to produce the red 
colour in a solution of the phosphate of iron obtained from 20 grm. of 
bog iron ore; then we have the following proportion: — 

40 : 7-4:: 1-275 :ar. 

Whence we find, x = 0'2712 grm., or 1*356 per cent. 

B. — The second method is founded on the solubility of the alkaline 
phosphates in water, and the insolubility of the phosphates of all other 
bases. Dissolve 20 grm. of the'finely-pulverized mineral in aqua-r^;ia. 
Evaporate to dryness, to separate the sHica, and then add a few drope 
of acid to redissolve the bases before the addition of water. After allow- 
ing the whole to stand for a time, add water, and filter. Supersatonte 
with carbonate of soda, proving the liquid to be alkaline with test- 
paper. Heat the liquid to boiluig heat, and a red precipitate will be 
found, containing the whole of the phosphoric acid, as tribasic phosphate 
of iron, and the remainder of the iron, as hydrated peroxide. Filiar 
the solution, and wash and dry the precipitate. Mix it with four times 
its weight of carbonate of soda, and calcine in a platinum crucible. By 
this means the phosphate of iron is decomposed completely, and the phos- 
phoric acid combined with the soda to form a soluble compound, while 
the peroxide of iron is quite insoluble. Boil the contents of the crucible 
with distilled water, and filter. The filtrate contains phosphate of soda; 
and, on the addition of acetate of lead, a precipitate of phosphate of 
lead will be formed. Filter, wash, dry, calcine, and weigh it as 
3PbO,P05. 

In order to calculate the amount, we have the following proportion, 
supposing w to be the amount of phosphate of lead obtained by 
analysis : — 

182-4: 71-4 ::«;:a;. 

VIII. — To ASCEHTAIN THE PRESENCE AND AmOITNT OF PhOSPHOBIC AcD) 

IN THE Phosphates of Lime and the other Earthy Bases. 

The examination of impure phosphates — e. g. coprolites — ^is a pro- 
blem fi'equently presented to the chemist ; and I shall, therefore, describe 
briefly the qualitative and quantitative methods of performing such an 
analysis. 

A. — Qualitative. — Dissolve in aqua-regia, and filter, to separate the 
silica. Add a few drops of pure perchloride of iron, if that metal be 
not already py'esent in the solution, and then excess of a cold solution of 
acetate of soda. The phosphoric acid, if present, will form the tribasic 
phosphate of iron, and appear as a whitish precipitate. 
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If it be required to prove that the earth is lime, the solution must be 
boiled, in order to throw down the residue of the iron as hydratedperoxida 
The liquid, after filtration, will contain the lime, and yield a white pre- 
cipitate with oxalate of ammonia. 

B. — Quantitative. — Proceed exactly as in the second method for the 
estimation of phosphoric acid in iron ore, with the exception that, before 
adding carbonate of soda to the solution, you add a few drops of the per- 
chloride of iron, if that metal be not present in the assay. 

IX. To ASCEHTAIN THE AmOUNT OF AbSENIC IN IeON PtHITES, QtTALI- 

TATIVE AND QuANTirATITE. 

I^— Qualitative. — Pulverize the mineral, and introduce a small 
quantity of it into a bulb test-tube. Add six times the volume of the 
assay of dried carbonate of soda and cyanide of potassium, mixed in 
equal volumes, taking care that the bulb is not more than half fulL 

Heat over a spirit-lamp^ beginning at the top of the tube, and going 
down gradually to the bulb. 

If arsenic be present in the mineral, a black mirror of arsenic will be 
formed near the top of the tube, and by driving it up by heat to the very 
top of the tube, the odour of garlic, arising from metallic arsenic, wiU be 
perceptible. 

If this test be insufficient, dissolve the black sublimate by boiling for 
an hour or more, until dissolved, in aerated water (i e. distilled water, 
which has been exposed to the action of the air for a fortnight or so). 
This gives a solution of arsenious acid. 

Add acetic acid and excess of caustic potash, until the liquor is alka- 
line ; then evaporate to dryness, and calcine the residue. A substance 
called alkarsin will be formed, the odour of which is so powerful and 
unpleasant, that it cannot be mistaken. 

B. — Quantitative, — This method is founded on the fact, that arse- 
nides, when boQed in aqua-regia, are converted to arseniates. 

Dissolve a weighed portion of the assay in aqua-regia, and pass sul- 
phuretted hydrogen into the solution. When saturated, allow it to stand 
twenty-four hours in a warm place. A yellow precipitate of the ter- 
Bulphide of arsenic, mixed with free sulphur, is formed. Filter and wash 
this precipitate, and treat it with bicarbonate of ammonia, which will 
only dissolve the sulphide of arsenic, leaving the sulphur untouched. 
Acidify with muriatic acid, and the whole of the arsenic will be thrown 
down as pure tersulphide. This must be caught on a filter previously 
weighed and dried, and then dried at water heat, and weighed as 
AsSa. 

If copper, lead, or other metals, precipitated by sulphuretted hydro- 
gen, be present, they must be removed. In order to remove the copper, 
we treat the precipitate of sulphides, which contains sulphide of copper, 
with sulphide of sodium, instead of bicarbonate of ammonia. This 
re-agent does not affect the copper, but dissolves the sulphide of arsenic 
and ttie free sulphur; and we may regain the dissolved substances, 
after filtration, by the addition of muriatic acid. 
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Of BDae Bwnmyfngm 

In mine suryeying, although the work of the survey is usually plotted 
geometrically, it is of great importance to be able to check the constrao- 
tion by calculation. The calculation* is easily effected by trigonometri- 
cal tables, so that it is unnecessary to do more than give a few exam- 
ples, which will serve to illustrate any case that may occur in practice. 

I. Sinking of Shafts. — As the lode is not always vertical, but 
declines from the vertical by an angle called the underlain, it is ofben 
necessary to calculate the true verticcd depth of any point of the lode, from 
measurements made on the lode, and observation of its underlay. 

Let D, d', &c., denote the lengths of the several drafts, andt«, uf, &c., 
their respective underlays ; then the total depth of the point in qu^on 
will be found from the expression. 

Depth = D cos w + D' cos u' + &c.; (1) 

and the horizontal distance is given by the expression, 

Horizontal distcmce = D sin w + D' sin «' + &c. ' (2) 

In equation (1), all the quantities are to be added together, but in 

equation (2), if any of the drafts occur on a portion of the lode which 

has changed its underlay, they are to be taken with a negative sign, and 

subtracted from the sum of the remaining drafts. 

1. A downright shaft, measuring 57 feet, was found to intersects 
lode, whose underlay was 39° 30' ; frad the length of the lode discovered, 
and the distance of its outcrop from the shaft. 

Ft In. 

Ans. Length = 57 x sec 39® 30' = 73 10 

Distance = 57 x tan 39° 30' = 46 11 

2. A horizontal cross-cut from the foot of a downright shaft, is made 
to intersect a lode whose underlay is 50°, the cross-cut measures 224 
feet 8 inches ; find the length of the lode between the cross-cut and the 
intersection of the lode and downright shaft, and the depth of the down- 
right shaft. 

Ft. In. 

Am. Length = 224 feet 8 inches x cosec 50° = 293 3 

Depth = 224 feet 8 inches x cotan 50° = 188 6 

3. In dialling a shaft sunk on a lode, it was found that the first 
draft and the second draft measured as follows — 



No. 


Draft. 


Underlay. 


D cost*. 


D sin tt. 


1 
2 


71 feet 
54 „ 


14" 45' 
40 15 







* Many of the following examples are taken from Mr. Budge's *' Practical Miner's 
Guide ;" but thoy are here solved by a method somewhat more expeditious than that which 
he has used. 
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Eequired the depth of the downright shaft, which should he sunk 
to take the lode at the end of the second draft, and the distance from 
the hrace of the diagonal shaft, at which it should he commenced. 

Ft. In. 
Am. Depth =109 10 
Distance = 52 11 
Note. — This calculation is most easily performed by using the tabular 
form given, and filling in the blanks from the trigonometrical tables ; 
and then using equations (1) and (2). 

4. A diagonal shaft was found to underlay and measure as follows : — 



No. 


Draft. 


Underlay. 


D cos i«. 


Dsinu. 


1 
2 

3 

4 


54 ft. 
42 „ 
69 „ 
96 „ 


+ 18° 45' 
+ 12 15 
+ 25 
- 7 30 







Find the depth and distance as before. 

Ft. In. 

Ana. Depth =+249 10 

Distance = 42 10 

Note. — ^In this example the lode changes its underlay between the 
third and fourth draft. 

5. Two lodes were discovered at the surface, 12 fathoms apart, both 
underlaying north ; the imderlay of the southernmost lode was 38° 
15', and that of the northernmost lode, 23° ; find the perpendicular depth 
at which they will intersect. 

Am. Depth = 32 fins., 5 ft., 4 in. 

6. Two lodes, 36 fins, apart, are observed at surface ; the northern- 
most lode underlaying south, 18° 15', and the southernmost lode under- 
most lode underlaying north 31°45'; find the depth at which they will 
intersect. 

Am. Depth = 38 fins. 

7. From the foot of a perpendicular shaft, 70 fins, in depth, a 
cross-cut was driven south 14 fms. 3 ft. in length, when a lode was dis- 
covered underlaying north, 1 7° 15' ; required the length of this lode fi-om 
the end of the drift to ' grass;' also, the distance firom the brace of the 
perpendicular shaft, to the ' back' of the lode, supposing it to have a 
regular underlay. 

Fms. Ft. In. 

Am. Length = 73 1 9 

Distance = 36 1 5 

8. From the depth of 36 fins. 4 ft., in an engine-shaft, a cross-cut 
was driven, which pierced a lode, after being driven 14 fms. 2 ft.; this 
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lode was found to underlay 30^ towards the engine-sliafk. Find the 
depth at which the shaft will intersect the lode, and the length of the 
latter between the two intersections. 

FnuL Ft. lo. 

Ans. Depth == 61 2 11 

L^gth = 28 4 

9. A shaft is sunk on a lode a certain distance, when the lode is 
found to be separated and thrown up by a slide, the lode is afkerwaids 
recovered by rising on the slide, and again worked ; find the total d^ 
of the worlang, and the horizontal distance at which a downright shaft 
should be sunk to reach the end. 



No. 


Draft. 


Underlay. 


D C08«. 


Ddnti. 


Ist part of lode, 

SUde, 

2nd part of lode, 


+ 114 feet 
- 32 „ 
+ 78 „ 


+ 64- 80' 
-43 
+ 61 












Ft In. 

Ans. Depth = 88 8 

Distance = 171 4 



Note. — In this example, the slide has a negative sign, both in its 
draft and underlay, which must be borne in mind in making the cal- 
culations. 

10. Let the slide be supposed to dislocate the lode downwards, and 
to have an underlay opposite to that of the parts of the lode. 



:. Na 


Draft. 


Underlay. 


RiseorFalL 
D costt. 


Hor. Distance. 
Daintt. 


l8t part of lode, 

Slide, 

2nd part of lode, 


+ 77 feet 
+ 40 „ 
+ 102 „ 


+ 34° 45' 
-69 
+ 42 15 







Feet 
Am, Depth = 159*33 
Distance = 78-16 

II. Traverse Dialling. — In traverse dialling, it is usual to estimate 
by trigonometrical computation the effect of each draft, as Northing or 
Southing, Easting or Westing ; to subtract the Northing and Southing 
from each other, and the Easting and Westing ; and, ^ally, calculate 
from the right-angled triangle found as the result of these subtractions. 
As the levels are usually without sensible inclination, the Rise and FaR 
may be neglected, but, if required, they may easily be computed. The 
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sights on mining dials axe fixed at the north and south points, and the 
eye of the observer is to be placed at the south end of the dial in the 
dSrect survey, and at the north end in the reverse survey. As some dials 
are graduated from 0° to 360°, by east, south, and west ; these are called 
light-hand-dials ; while those that are graduated from 0® to 360°, by 
west, south, and east, are called left-hand-dials. 

When the sight is taken, the observation consists in recording the 
degree at which the north end of the needle stands ; and in converting 
these observations into bearings, great care must be taken not to con- 
.found the right-hand and left-hand dials. 

^ .. Let it be required to convert the following observations into bear- 
ings, first, on ttie supposition that they were taken with a left-hand 
dial, and secondly, that they were taken with a right-hand 'dial : — 



ObvcrratSonsi 




Rlght-liwiaDkL 


210; 

176; 
S06| 

107i 
97| 
S4& 


EOt^ W. ofS. 
bI E. of 8. 
5*1 W. ofN. 
28| E. of N. 
72 E. OfS. 
82^ E. ofS. 
12 W. ofN, 


30±°K OfS. 1 

H W. ofS. 
54^ E, ofN- 
2^ W. of N. 

72| w.ofa 

m W, ofS. 
12 E, ofN, 



Prom this example, it will be evident that the dial does not alter 
the l^orthing or Southing of the bearings, and that the Easting and 
Westing are transposed. 

It saves much trouble, also, in the calculations, to refer all the bear- 
ings to the north and south Hne, as is done in the preceding table, with- 
out regarding whether they are less or .greater than 45°. 

Let 0, 0', &c., denote the bearings of the several drafts, referred to 
the north or south line, and let V, «", &c., denote the inclinations or 
depressions of the levels. 

Then we shall have the following system of simple equations to de- 
termine the Northing or Southing, the Easting or Westing, and the 
Bise or Fall of the end of the level : — 

Northing or Southing = D Cos + IK Cos f f &c. (3) 

Easting or Westing = D Sin + D' Sin 0' + &c. (4) 

Bise or fall = D Sin * + D' Sin i' + &c. (5) 

The utility of these equations will be evident from a few examples — 

1. It is required to sink a perpendicular shaft on the end of a level, 
whose bearings and drafts measured as foUows: — 
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No. 


Draft. 


Bearings. 


Northing. 
Doos^ 


Soatbing. 
Doos ^. 


Easting. 
D ain^. 


Westing. 
D sinf. 


1 
2 
3 
4 
6 
6 


Fms.Ft In. 
8 5 6 

8 4 11 

9 4 

3 8 6 
8 5 8 

4 5 10 


16'80'E. OfS. 
26 OW.ofS. 
19 E. of S. 
34 80 W. ofS. 
57 80 W. of S. 
39 30 E. ofS. 











Find the distance and bearing of the point at which the sinking of 
the shaft should be commenced. 

In working this example, it will be found best to divide the inches 
by 12, to add the quotient to the feet, and divide by 6 ; this will give 
decimals of a fathom, with which the Trigonometrical and Logarithmic 
Tables may be entered. 

Fms. 
Easting = 8-840 
Westing = 11-248 
Southing = 32-715 

Subtracting the Easting from the Westing, we find 2*408 fins., which, 
with the Southing, 32-715 fins., make up the two sides of a right-angled 
triangle. Sohing this triangle, we find — 



Ans, 



Bearing =4°13'W.ofS. 
Distance = 32-803 fins. 



2. Given the following course of traverse dialling, made with a left- 
hand dial ; find the distance and bearing of the extreme point — 



No. 
1 


Draft. 


Bearing. 


Northing. 
D cos^. 


Southing. 

DCO8 0. 


Easting. 
D sin 0. 


Westing. 
Dsin^. 


36 -00 ft. 


162^ IS^' E. of S. 










2 


44-33,, 


143| 


36i E. of a 










3 


30 -75,, 


16^ 


16 J E. of N. 










4 


28-50,, 


257i 


77i W. of S. 










5 


17 -83,, 


45 


45 E. ofN. 










6 


16 -25,, 


7| 
152| 


7f E. OfN. 
27i E. of S. 










• 7 


72-00,, 










8 


16-00,, 


87i 


87* E. ofN. 
24| W. ofS. 










9 


73-00,, 


204§ 











Distance = 
Bearing . •■ 
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3. It is required to sink a vertical shaft on the end of a level, and 
the diallings from the hottom of an old downright shaft are as follows : — 

Swveyed with a right-hand Dial, 
Fms. Ft. In. 

1 356i° 18 3 

2 84j° 12 1 6 

3 98^ 15 4 

4. A Winze 322°, underlay 25^'', inclined length 11 fms. 2 ft 
5 107|° 25 5 6 End. 

Ft. In. 

Am, Northing = 143 7*8 

Southing = 60 7-2 

Easting = 242 2*9 

Westing = 93 1-0 

4. It is intended to sink a shaft on the end of a level driven from 
Pendarves' shaft, and the following is the survey from the centre of 
Pendarves' shaft to the end of the level : — 





Draft 


Bearing. 


No. 


Draft. 


Bearing. 


1 

2 
3 

4 
5 


45 ft. in. 
24 „ 6 „ 
18 „ n 
49 „ 1 „ 
30 „ „ 


3* W. OfN. 
1-T N. OfE. 
8| N. OfE. 

East. 
12 S. OfE. 


6 
7 
8 
9 
10 


27 ft. in. 
16 ,, 6 „ 
21 „ „ 
14 „ 7 „ 

28 „ „ 


6|°S. OfE. 
15 S. OfE. 

5 N. ofE. 
12i N. OfE. 

9 W. OfN. 



Ft. In. 

Am. Distance = 203 l\\ 
Bearing = 20° K ofE. 



Miscellaneous Problems. 

1 . A lode was opened on the hack hy costeening in several places ; 
and its course, hy compass, was found to be 10^° S. of E.; but this was 
on the ascent of a steep hill whose angle of elevation was 16|° ; and 
the lode underlay 3 feet in a perpendicular fathom. What is the trtie 
bearing or course of the lode ? 

^w«. 2°6'S. ofE. 

2. An oblique shaft was found to measure 89 feet 6 inches, on an 
angle of 53° 15' ; and it was also observed that the shaft had declined 
3° 45' west from the intended right angle of the east and west lode ; 
find the amount of error in the bottom of the shaft, and the perpendicu- 
lar depth of the mine. 

Ft. 
Am. Error = 5 85 . 
Depth = 5355 
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3. In drawing ore from a shaft 250 fathoms deep, by two ropes of 
the weight of 10 pounds per fathom, the load of ore is half a ton; at 
what point of the shaft will the whim begin to oTernm the horses draw- 
ing it? 

Ans. 69 fathoms from grass. 

4. The celebrated tin carbona of the St. Ives Consols Mines has « 
total length of 126 fathoms; its npper extremity joins the 78 fathoms 
level of the standard lode, which is vertical, and bears 35° N. of E., the 
carbona itself bearing 42® N. of W., and having its lower extremily at 
the depth of 100 fathoms below adit. Find the perpendicular distance 
from ilie standard lode at which a shaft should be sunk to reach the 
lower extremity of the carbona. 

5. The stamps at Polberro are worked at the following rate : — 

a. Kevolutions per minute, 8j 

b. Stampers, 12 

c. Height through which the stampers are lifted by the cams, 9 in. 

d. Weight of stamper, 600 lbs. 

e. Average number of blows per minute, ....... 45 

This machinery stamped in 1854, of tin ore, 30,201 tons. ExpnsB 
in horse-power the work done in pulverizing this ore, assuming the 
stamps to work 10 hours per day for six days in the week. 

6. Two lodes intersect each other, and are found to be rich at tbir 
junction ; I want to sink a shaft upon the line of intersection, to take < 
the vein at a given depth, and therefore require to know the bearing and 
underlay of the line of intersection. It is observed that the first lode 
bears N. 10° E., underlay 50® S., and the second lode bears E. I5f^% 
imderlay 47® 1^. 

7. In the Eammelsberg Mine, the Gottloh Flacker and the GlUehwf 
Spat intersect each other, with the following bearings and underlay :— 

Gottlob Flacker, S. 40® E., underlay 80®' S. W. - 
GlUckauf Spaty E. 15 S., „ 50 S. 

8. The course of a lode is foimdby compass tobe E. 17® N., under- 
lay 2 feet per fathom K ; and this course is measured on the back of the 
lode on the side of a hill rising 25® N. Eind the true course of the 
lode. 

9. The cross- course from Van Dieman's Land to Glendalough Mine 
bears 25® N. of E., and at a distance of 313 fathoms from the middle 
level of Glendalough Mine it throws off a south branch bearing 15® K. 
of E. ; the bearing of the lode itself in the middle level is 3® E. of K. 
At what distance in the level will the north branch intersect it, the 
south branch of the cross-course appearing just at the mouth of ^Q 
level ? 

10. An adit level is required to be driven (in the Eed Andrew Mine 
near Aue) to reach the bottom of the StoUn shaft, and intersect the Eo- 
sina and Red Andrew Lodes ; the ground rises from the adit mouth io 
the Rosina lode for a distance of 36 fathoms at an angle of 8® 30'; from 
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the Bosina lode to the Eed Andrew lode 4^ fathoms ; and from the Ked 
Andrew lode to the mouth of the Stolln shaft, 24 fathoms ; the Bosina 
lode has an underlay of 33° towards the adit mouth, and the Andrew 
lode a similar underlay from the adit mouth. Find the lengths of adit 
to be driven, to intersect the two lodes and engine shaft respectively. 



AppendiK. 

I. -2— TAKE NOTE USED IN COENWALL. 

I, the undersigned A. B., in the parish of in the county 

of Cornwall, Esq., do hereby give and grant unto C. D., of the parish 
of , in the said county, miner, free liberty, license, and au- 

thority to dig, search, and work for tin, lead, and copper, and all other 
ores, metals, and minerals in and throughout all that part of the estate 
of , situate in the parish of . , in the said county, now in 

the occupation of the said A. B., and of , as his tenants, 

bounded [Mem. — Set out boundaries carefully], as far as the right of the 
said A. B. extends, for the term of twelve calendar months from the date 
hereof, excepting unto the said A. B., his heirs, and assigns, all stone 
and truss, with liberty to carry away the same ; the said CD. and his 
co-adventurers yielding and paying unto the said A. B., his heirs, and 
assigns, one fuU seventeenth part or share, in money, of the produce 
prising from the sale or disposal of all tin and tin-stuff, copper, lead, 
and other ores, metals, and minerals which shall be found, dug, or raised 
within the limits aforesaid, 'provided that the said C. D. shall immedi- 
ately commence, and during the said term, continue well and sufficiently 
to search within the said limits for ores as aforesaid ; and also at the 
end of the said term making full and ample compensation to the said 
A. B., his heirs, and assigns, and the tenants or occupiers for the time 
. being, for any damage done to the said premises, or their or either of 
their cattle ; and at the end of the said term he wiU abandon, quit, or 
deliver up the said premises to the said A. B. ; and fill up, at his own 
expense, all such workings, shafts, and pits as he shall sink on the pre- 
mises, and which the said A. B. shall require to be filled up ; and that 
the said C. D., his workmen, or others working on the said premises, 
after the expiration of the said term, without a grant, as hereinafter 
mentioned, shall be deemed wilful trespassers, and punished as such 
at petty sessions; and it is hereby agreed by and between the said 
parties hereto> that at the end of the said term the said C. D. shall have 
a sett or grant between the bounds and limits aforesaid from the said 
A. B., his heirs, or assigns, if then required by the said CD., which 
grant shall contain such usual covenants, clauses, exceptions, and pro- 
visions as apply to mining, with such other conditions and clauses as 
may be agreed on between the said parties hereto : pro^dded also that 
such a company of adventurers as the said A. B., his heirs, or assigns, 
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shall approve of, be then formed, and engage to work the ground with 
effect, and execute a counterpart of such sett or grant, and pay £21 for 
the same, which shall be prepared at the office of , at 

the expense of the said 

Dated this day of 



II. — MEMOBANDUM OF VIVA VOCE AKEANOEMENT AS TO MIiaNQ LEASE. 

Mining lease by way of license for 31 years, with power of imme- 
diate surrender. One-eighteenth dues of all ores, &a, at mine, or eqm- 
valent in cash, at option of lessor. Covenant to bind the lessees to spend, 
on the average of any consecutive six months, at least £ - per 

month, after the first six months, and in the mean time £ per 

month for actual manual labour and materials actually employed m 
searching, opening, and working mines, quarries, or pits, above or under 
ground, on the lands, exclusive of 6iny remimeration for agents or ma- 
nagement. 

Written guarantee of person of known solvency, to be approved by 
lessor, for the performance of the last covenant ; and if the said £ 
and £ , respectively, are not spent in work as aforesaid and ma- 

terials for the same, then for the sum total to which that amounts, or the 
unexpended difference thereof, to be paid to the lessor. But in ttie case 
of unavoidable influx of water, unreasonable strike of workmen, public 
disturbance, or other unavoidable cause of suspension of mining opera- 
tions, the said sum of £. per month to be paid montidy into 
bank, into joint names of lessor and lessee, so as to form a Aind for the 
more effectual working of the mine as soon as possible. Correct plans 
of the mines and discoveries, and books effecting royalties, and monthly 
expenditure up to the stipulated amoimt, to be open for examination by 
lessor, or his agents ; and vouchers, verified by decla- 
ration, if required, to be shown. In case of fraud, the lease to be void, 
but without prejudice to lessor* s remedies. 

1^0 common miners' dwellings; surface damage at agricultural value, 
unless near the principal dwelling-house ; in which case the " orna- 
mentals" damage to be valued in the usual way. 

Service of notice, &c., upon Messrs. Smith, or such Dublin solicitor 
as lessee shall from time to time nominate, in writing, to the lessor, to 
be sufficient scrAice. Lessor to reserN'e power to raise stones, flags, and 
earth for building, fencing, road-making, or other ordinary purposes, not 
commercial. Lease to contain the usual covenants, — such as power to 
lessor to revoke in case of non-performance of lessee in covenants; power 
to enter mine, inspect and take measurements, &c., of distress and entry, 
&c., and for quiet enjoyment by lessee ; power for water, except that 
now enjoyed by E. F. and G. H., and necessary engines, except dwell- 
ing-houses for common miners, as aforesaid. 

Lease to bo drawn by lessee, and approved of by lessor, each at his 
own expense. Works to be begun on or before the of 18 
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Ores now lying on bank to belong to lessor. If lessee should 
take any lands adjoining, he is to be at liberty to work them hy approaches 
driven through these lands; but so as that none of the waste nor water 
from the other " liniits" shall be deposited on or injure these limits. 



III. MINING LICENSE FOR THIETY-ONE YEARS, FROM THE IST DAY OF 

JANUARY, 1861. 

This Indenture, made this 1st day of February, 1861, betweeen 
A. B., of , in the county of , of the one 

part, and C. D., of , in the county of , of 

the other part, witnesseth that in consideration of the rent, covenants, 
and agreements hereinafter mentioned, he, the said A. B., doth give and 
grant imto the said CD., his executors, administrators, or assigns, full, 
soIq, and exclusive liberty, license, power, and authority to dig, open, 
work, mine, and search for copper, copper ore, and all other ores, mi- 
nerals, mineral substances, clays, earth, stones, slates, rocks, and all 
other substances whatsoever in the nature of mines or minerals of com- 
mercial value, whether open or unopened, which may be foimd to be in, 
under, or upon, within or throughout, all those the townlands of Black- 
acre and Whiteacre, in the barony of , and county of 
, in Ireland ; all which said lands and premises are 
hereinafter referred to under the denomination of " Limits ;" and all the 
ores, nietals, and minerals, stone, clay, and other underground produce, 
as aforesaid, there found to raise and bring to grass, and there to spall, 
dress, cleanse, manufacture, and make marketable, and to carry away, 
and convert to his, her, or their own use and benefit, subject to the 
reservations and covenants hereinafter contained ; and within the limits 
aforesaid to dig, make, and drive such adits, shafts, pits, levels, drifts, 
wheel-pits, dams, leats, pools, ponds, or watercourses, roads, tram-roads, 
or inclmes, dressing floors, and store-banks, or to divert those now ex- 
isting ; but so as not to injure or affect the water-power now legally 
used and enjoyed by E. F. and G. H. ; and to make such erections and 
buildings in the limits aforesaid as shall or may be deemed necessary or 
advisable for the several purposes aforesaid, or for the more effectual 
working, opening, and management thereof, except dwelling-houses for 
common miners, as hereinafter mentioned; and also to use all such 
adits, shafts, pits, levels, drifts, wheel-pits, and leats, and other works 
and conveniences in, upon, and within the said limits as shall be neces- 
sary or proper for approaching and effectually and conveniently work- 
ing the mines and lodes in any adjoining limits in which the said CD., 
his executors, administrators, or assigns may hereafter procure a license 
to work ; subject, however, to the covenant and agreement hereinafter 
contained as to the deposit of waste earth, clay, soil, or other substance 
raised from adjoining limits, and as to the injurious influx of water from 
adjoining limits. Excepting, nevertheless, and reserving unto the said 
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A. B., hia heirs, and assigns, liberty at all reasonable times, for them- 
selves or their agents, to go down into, examine, and measure all or any 
of the workings of the said mine or works intended to be carried on 
within the said limits, and for that purpose to use, free of any charge, 
all the conveniences, ladders, buckets, kibbles, ropes, tackle, whims, and 
other things then and there being. And also excepting and reserving 
to the said A. B.; his heirs, and assigns, full liberty to dig, search for, 
and raise such stones, flags, and earth within the limits aforesaid as may 
be convenient or necessary for building, fencing, road-making, or other 
purposes of the same nature, not being commercial purposes. To have 
and TO HOLD, use, exercise, 6ind enjoy the several liberties, licenses, 
powers, and authorities mentioned and intended to be hereby granted 
unto the said C. D., his executors, and administrators, for the fidl term 
of thirty-one years, from the 1st day of January, 1861, subject, never- 
theless, to the powers to determine same hereinafter contained. Yield- 
ing and paying, setting and keeping apart, laying out and delivering, 
unto the said A. B., his heirs, and assigns, during the said term -j^tb 
part (the whole into 18 equal parts to be divided) of all such copper, 
copper ore, and other ores, minerals, or fossil substances, clays, emihs, 
stones, slates, "rocks, or other substances whatsoever in the nature of mi- . 
nerals respectively, of the fair average quality of the remaining |^ths 
thereof, as shall at any time be dug, broken, raised, or gotten within 
the limits aforesaid at the scales of the mine and at the surface; and 
shall weigh and store same free and clear of all costs, charges, and ex- 
penses whatsoever. Or if the said A. B., his heirs, and assigns, shall at 
any time or times during the term hereby granted desire to have the 
value of the hereinbefore reserved y^^th part of said ores and substances 
in money, then and in every such case, and so often as the said A. B., or 
his heirs and assigns, shall so desire it, yielding and paying, in lieu of 
the above reserved -j^th part of said ores and other minerals, or fossil 
substances, such sum or sums of money as shall be equal to the ftill 
value of the above reserved part or parts of said substances when brought 
to the surface, free from all costs, charges, and expenses whatsoever, the 
said T^th part, share, due, royalty, dish, or sum of money, hereinbefore 
reserved, to become due and payable, and to take place twice in each 
year during said term, that is to say, on every 1st day of May, and 1st 
of I^ovember, the first of such days to be the 1st day of November next 
ensuing the date hereof, or oftener, if and as often as any of such ores, 
metals, minerals, clays^ stones, slates, or other substances as aforesaid, 
shall be in large quantity on the floors of the mine, and the parties 
hereto shall mutually agree thereto. And the said C. D. doth hereby, 
for himself, his heirs, executors, and administrators, covenant, promise, 
and agree with and to the said A. B., his heirs, and assigns, in manner 
following : — that is to say, that the said CD., his executors, adminis- 
trators, and assigns, shall and will, during the continuance of the said 
term of thirty-one years, well and truly weigh, set, and keep apart, lay 
out, store, and deliver, or pay, or cause to be weighed, set, and kept 
apart, laid out, stored, and delivered, or paid unto the said A. B., his 
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heirs, and assigns, or his or their agent, or toller for the time being, the 
fiill and just Xth part, share, due, royalty, or dish, hereinbefore respec- 
tively reserved in manner aforesaid, of the fair average quality of the 
remaining -{^ths thereof; or, at the election of the said A. B., his heirs, 
and assigns, thoroughly dress, and render merchantable, and transport 
to market, and sell the said Xth part at reasonable charges, and well 
and truly pay the produce of the respectively reserved ^th part share 
and royally, or dish, in money at such best price as the same can from 
time to time be sold for, first deducting therefrom all reasonable expenses 
and charges for dressing, rendering merchantable, transporting to mar- 
ket, and selling the said -j^th part, and also shall and will give four days' 
notice in writing to the said A. £., his heirs, or assigns, or the agent or 
toller of the time, of the weighing, or division of the copper, copper ore, 
and other metals, ores, and minerals or fossil substances as aforesaid, to be 
raised and gotten by virtue of these presents; and shall and will pay all 
rates, taxes, and assessments, which now are, or which at any time here- 
after during said term shall be taxed, charged, assessed, or imposed upon 
the said ores, metals, or mineral substances, or upon the money which 
shall arise from the sale thereof, or upon the said mine; and also shall 
and will, at all times during the said term of thirty-one years, subject to 
the power of determining the same hereinafter contained, well and ef- 
fectually, and without intermission, work the " limits" aforesaid, at all 
usual working time, with a sufficient number of able working miners, 
and also by all other ways and means in approved use, and according to 
the roles and practice of good miners, so that the whole of the ground 
within the limits aforesaid may be frilly and effectually explored, tried, 
and worked ; and for that purpose shall and will, exclusively of and in 
addition to the wages or remuneration of overseers, mine-agents, or 
management, expend during the first twelve months of said term, for 
actual manual labour and materials actually employed in searching, open- 
ing, and working the mines, quarries, or pits, above or underground 
within the said limits, and in raising such minerals and fossil substances as 
aforesaid, such sum of money as will be equivalent to the sum of £ 
per month; and from and after the expiration of twelve months from 
the said then that the said C. D., his executors, adminis- 

trators, or assigns, shall and will expend, in manner aforesaid, in every 
succeeding six months, such sum of money as wiUbe equivalent to the sum 
of £ per month, and shall and will on every Ist day of 

May, and 1st day of November, pay, or cause to be paid, to the said A. B. 
his heirs and assigns, such portion of the said sums equivalent to £ 
per month, and £ per month respectively, as shall not within the re- 
spective periods be expended in actual manual labour for the purposes 
aforesaid, or in materials actually employed in searching, opening, or 
working as aforesaid; or in case the said sums shall not be expended to 
' the fdll amount by reason of unavoidable influx of water, unreasonable 
strike of workmen, public disturbance, or other unavoidable cause of 
suspension of work, shall and will, in every such case, and so often as 
the same shall happen, lodge in the Bank of Ireland, or in the Royal 
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Bank at Dublin, so much of the said several and respective sums as shaU 
not for the reasons aforesaid, or any of them, be expended in manner 
aforesaid, in the joint names of the said A. £., his heirs, or assigns, and 
of the said C. D., his executors, and administrators, or in the names of 
such person or persons as they shall mutually nominate, and to be in- 
vested in such securities as they shall mutually agree upon, such sum in 
addition to the subsequently accruing average monthly expenditure to 
be expended on the said mines in manner aforesaid, when such tempo- 
rary cause of suspension of working shall have ceased, and each of the 
said parties shall and will make and join in all drafts and orders upon 
such bank for such purpose ; and also shall and will, from time to time, 
during the said term, cause true and faithful accounts to be entered in 
a book or books, to be kept for that purpose in the counting-house, or 
some other convenient place, within, near, or adjacent to the saidlin^ts, 
of all the ores, metals, minerals, stones, clay, or other mineral substances 
or produce as aforesaid, which shall be raised and gotten within the said 
limits during the said term, and of all sales thereof, and of all moneys 
expended in the labour and materials aforesaid ; and shall and will on 
the 1st day of May, and 1st day of November in each year, and every 
year during the said term, make and deliver, or cause to be made and 
delivered, unto the said A. B., his heirs, and assigns, or his or their agent,' 
in such tabular or other form as the said A. B., his heirs, or assigns, 
shall from time to time require, a full, true, just, and fair account in 
writing of all the ores, metals, minerals, earths, clays, stones, and other 
substances of commercial value raised or gotten within said limits, and 
of all the moneys received by the said C. D., his executors, administra- 
tors, or assigns, or fellow-adventurer, on account thereof, and particularly 
of all moneys expended in the actual manual labour, and in the mate- 
rials actually employed as aforesaid, up to the said average monthly 
expenditure, the whole of said account being for the six months next 
preceding, and shall and will, when thereto required, upon one week's 
previous notice being given in manner hereinafter provided, produce the 
said book or books of account, and the vouchers and other documents 
relating thereto, duly verified by statutory declaration, if required, to the 
said A. B., his heirs, and assigns, or their agents or nominees, or before 
any court of law or equity, or before any arbitrators to whom disputes 
may be referred; 6ind shall and will, at all reasonable times, permit and 
suffer the said A. B., his heirs, and assigns, or his. or their stewards or 
agents for the time being, to inspect the same accounts, and to take ex- 
tracts therefrom, and to make copies thereof; and also that he the said 
C. D., his executors, or administrators, or assigns, shall not nor will mix 
any of the ores, metals, minerals, stone, clay, or other mineral sub- 
stances, or produce as aforesaid, with them of any other mine, without 
the leave in writing of the said A. B., his heirs, or assigns ; and shall and 
will, at all times during the sai^d term, keep all the engine-houses and 
other buildings which may be hereafter erected on the said " limits," 
in substantial repair, and also repair, keep open, and support aU adits, 
shafts, pits, drifts^ leats, and channels already or hereafter to be made 
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within the limits aforesaid, with proper and convenient timber, fixed 
stemples, props, and other contrivcmces, unless the removal of same, or 
the filling in the same be required for the more effectual working of the 
said mines, quarries, or pits, and the same severally in such repair shall 
and will, at the expiration or other sooner determination of the said 
term, quietly and peaceably yield and deliver up, together with such re- 
movable engines, machinery, and other materials thereunto belonging, 
as the said A. B., his heirs, or assigns, shall by notice in writing given 
to the said C. D., his executors, administrators, or assigns, in the man- 
ner hereinafter mentioned, within one month next after having received 
from him or them a notice in writing of the intention of the said C. D,, 
his executors, administrators, or assigns, to remove the same, choose to 
take, the said A. B., his heirs, and assigns, paying within three' 
months from the date of the said notice, so to be served by the 
said A. B., his heirs, or assigns, as aforesaid, a reasonable price 
for the same, or for such parts thereof as they shall so choose to 
take as aforesaid, but so that they shall not take any part of 
said engine without taking the whole thereof, such price to be fixed, 
if necessary, by two out of any three indifferent persons, one 
to be chosen by the said A. B., his heirs, and assigns; another by 
the said C. D., his executors, administrators, and assigns ; 6ind the third 
by the said two persons so to be chosen as aforesaid or in case of either 
of said parties omitting, within one week after being called on so to do 
by notice in writing by the other of them, to appoint a referee for the 
purpose aforesaid, then as shall be fixed by the sole referee appointed 
by the other of said parties as aforesaid, provided always that the said 
C. D., his executors, or administrators, shall not be bound to repair 
any buildings which shall be necessarily destroyed or impaired in tak- 
ing down or removing such engines (if any) as the sedd A. B., his 
heirs, or assigns, shall not choose to purchase. And further, that the 
said C. D., his executors, or administrators shall not remove any of the 
said engines, machinery, or materials, without first giving such notice 
as last aforesaid ; and also shall and will permit the said A. B., his 
heirs, or assigns, agent, or steward, servants, or workmen, or other 
persons authorized in writing by the said A. B., his heirs, or assigns, 
for the time being, at any time or times during term hereby granted, to 
go down into, inspect, examine, and measure aU or any of the adits, 
shafts, and other works already or hereafter to be dug, wrought, driven, 
sank, or made within the said " limits," and for that purpose to make 
use of the tackle, buckets, ropes, kibbles, or any other convenience, when 
and so often as they or any of them shall think fit, but so as not unrea- 
sonably to interfere with the prosecution of the works, free of all charge 
. for the same, and shall then and there disclose to him or them all new 
discoveries or indications of minerals ; 6ind also shall and will at all 
times during the said term keep, and at the end or other sobner deter- 
mination thereof deliver up, dl the shafts, pits, trenches, or water- 
courses which shall be made, dug, or sunk within the said ** limits,** 
well and effectually fenced off, so as to prevent cattle from falling 
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therein, so far as can be done without obstruction to the £Edr and neces- 
sary use of the same; and also that the said CD., his execut(»B, 
administrators, and assigns, shall and will at his and their own exp^ise 
provide and keep in the counting-house of the said mine fail and true 
diallings and sections, on a scsde of not less than (me inch to ei^t 
fathoms, of the said mine, and of all deposits, courses, lodes, and veins 
discovered or worked, £ind shall and will from time to time add to and 
correct the same up to the first day of the preceding quarter, and shaU 
and will at all reasonable times permit and suffer the said A. B., his heirs, 
and assigns, or his or their agents or servants, to inject the some, and 
to make tracings and copies thereof; and also shall and will lay aside 
in heaps for the occupiers of the said '^ limits,'^ or permit them to re- 
move for their own use, all the meat, earth, and soil which shall be dtig 
up in the prosecution of the said adventure, and shall not within six 
months thereafter lay any ores or rubbish thereon, and shall and will 
do as little damage or injury to the surface of said lands, or to any dwell- 
ing-house, office, or tenement, or premises within the said ''Uioits" as 
is practicable in the exercise and enjoyment of the liberties and autho- 
rities hereby granted; and shall and will, upon reasonable notioe in that 
behalf, make fiill compensation at agricultural value to the respectiye 
tenants or occupiers for the time being of said lands for all material or 
agricultural damage, and to the said A. £., his heirs, and assigns, fox 
all damage or injury in the nature of ornamental as well as agricultural 
damage or injury to the principal dwelling-house within the said 
** limits,*' arising from any neglect of the said CD., his executors, ad- 
ministrators, or assigns, or any of them, or any of their agents, servants, 
or workmen, in the exercise of any of the liberties, licenses, powers, 
and authorities by these presents granted, such compensation to be fixed 
by any two or three indifferent persons, or by a sole referee, as the case 
may be, to be chosen respectively as aforesaid ; 6ind also shall and wiH 
at the end or other sooner determination of said term make full and 
ample satisfaction to said A. B., his heirs, and assigns, for one-half of 
all the permanent damage or injury which may have been done to all 
or any part of said lands and hereditaments within said ** limits" by 
reason of the exercise of the liberties and authorities hereby granted, or 
in anywise relating thereto, without setting off against or deducting 
anything whatever therefrom ; and shall also make full and ample satis- 
faction to the said A. B., his heirs, and assigns, for the other half of 
the said permanent damage or injury, but shall be at liberty first to 
set off against or deduct from the said second half, moiety, or residue, 
all moneys actually paid to .the said A. B., his heirs, or assigns, in 
respect of royalties, or so much of said moneys as may be sufficient to 
balance the demand of the said A. B., his heirs, and assigns, in respect of 
the said second half, moiety, or residue of the said permanent damage, the 
amount of such satisfaction to be ascertained and estimated by such refe- 
rence as aforesaid; and also shall and will, in case of the said A.B., his heirs, 
or assigns, having occasion to bring an action at law or suit in equity in 
relation to the said mines or connected therewith, from time to time and 
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at all times hereafter during the term herehy granted, and at any time 
ai^er the expiration or sooner determination thereof while any of the 
ooYenants herein on the grantee's part contained shall remain imper- 
formed> deliver or cause to be delivered to the said A. B., his heirs, 
and assigns, or his or their agent or steward for the time being, within 
twenty-one days after notice in writing in that behalf shall have been 
given or left to or for the said C. D., his executors, or administrators, 
or assigns, in the manner hereinafter provided, a true and perfect list 
in writing under the hand or hands of the said C. D., his executors, and 
administrators, of all such persons as shall have been adventurers thensan 
during any period or periods of the time between the commencement 
of the said term, or the date of any previous like notice, as the case may 
be, and the day of the date of such current notice, which shall be spe- 
cified therein, together with the then last known place of abode and 
additions of such adventurers, and also the shares and interests held 
by them respectively in said mine during the said period or periods of 
tune. And further, that the said C. D., his executors, administrators, 
or assigns, shaLL not nor will prejudice, affect, or in any manner inter- 
fere with the water-power, water-courses, and rights of water, or other 
easement now legally used and enjoyed by E. F. and C. H., and also 
that he, the said C. D., his executors, administrators, or assigns, shall 
not nor will throw, deposit, or place on any land within tiie limits 
aforesaid any waste earth, clay, soil, or other substance raised or taken 
firom any adjoining limits or other lands, and shall not nor will make 
or permit any injurious influx of water from adjoining limits or adjoin- 
ing or other mines or lodes; and shall not nor will erect, or cause or 
permit to be erected or built, any dwellings, or houses, or buildings, as 
residences for cfommon miners or mining labourers, or permit any build- 
ings now on said lands, or hereafter to be built on said limits, and the 
property of the said C. D., his executors, administrators, or assigns, to 
be used as a residence or residences for common miners or miTn'Tig la- 
bourers, save for a. sufficient number of watchmen, such nxmiber not to 
exceed three. Provided always, and it is hereby declared and agreed, 
that any notice to be served upon the said C. D., his executors, admi- 
nisiarators, or assigns, under the provisions of these presents, or any 
notice or process at law or in equity for the purpose of or preliminary 
to any action at law or proceeding in equity against the said C. D., his 
executors, administrators, or assigns, or for any other purpose, which 
shall be served upon the said CD., his executors, administrators, or 
assigns, or upon the purser, manager, or principal captain, of the mine 
or mines within said limits, either personally or by leaving same at his 
or their respective dwelling-house or dwelling-houses for the time being, 
or at or upon the counting-house of the said mine or mines, or which notice 
or process shall be affixed in some conspicuous place within the Hmits 
aforesaid, shall be deemed sufficiently served for all intents and purposes 
whatsoever : provided always that a true copy or duplicate of the said 
notice or process shall be also served upon Peter Smith, of the city of 
Dublin, solicitor, or upon such other practising solicitor of Her Ma- 
jesty's Courts of Justice in Ireland, and resident in the city of Dublin, ac 
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the said G. D., his executors, administrators, or assigns, shall notify m 
writing to the said A. B., his heirs, or assigns. Provided always, and 
it is hereby declared and agreed by and between the said parties hereto, 
that if the said one-eighteenth part, share, or proportion of said produce 
hereinbefore reserved shall not be duly weighed and set and kept apart, 
laid out, and delivered as aforesaid, or within twenty-one days after the 
days hereinbefore appointed for that purpose, or the money value 
thereof, at the election of the said A. B., his heirs, and assigns, duly 
paid as aforesaid, then, and so often as the same shall happen, it shall 
and may be lawful to and for the said A. B., his heirs, and aasignts to 
enter upon the lands within the limits aforesaid, and any work or 
works to be carried on therein, or into any part or parts thereof, 
and to distrain all or any of the engines, tools, tackle, improvements, 
materials, or other chattels or effects then and there being, and to dispose 
of the distress or distresses then and there found as a distress for rent in 
arrear, to the intent that thereby or otherwise the said proportion, part, 
or share of said produce, or at the option of the said A, B., his heirs, 
and assigns, the value thereof in money, and all costs and expenses oc- 
casioned by the non-delivery or non-payment thereof, shall be ftilly satis- 
fied. Provided always, and it is hereby declared and agreed by and 
between the said parties hereto, that if the said C. D., his executors, 
administrators, or assigns, shall break or not perform all or any one or 
more of the covenants and agreements hereinbefore contained on his or 
their parts to be performed, observed, and kept, then and in any of those 
cases it shall and may be Lawfiil to and for the said A. B., his heirs, 
and assigns (but without prejudice to any right of action or other 
remedy which may have previously accrued in respect of the breach 
of any of the covenants and agreements hereinbefore contained), into 
and upon the said mines, or quarries, or works, or any part thereof in 
the name of the whole, to re-enter, and the same to have again, repossess 
and enjoy as if these presents and the license herein contained had not 
been made ; and thereupon, or at any time thereafter, by deed under his 
or their hand and seal, to revoke and make void this present license, and 
thereupon aU grants, setts, licenses, powers, and authorities herein 
contained and hereby granted shall cease, and be utterly determined as 
well in equity as at law, anything herein contained to the contrary not- 
withstanding, save and except for the purpose of enforcing any right of 
action which shall or may have accrued to the said A. B., his heirs, or 
assigns, or to the said C. D., his executors, or administrators, by reason 
of the breach of all or any of the covenants and agreements herein con- 
tained. Provided also, that it shall and may be lawful for the said 
C. D., his executors, administrators, and assigns, at any time after the 
expiration of six months from the to abandon and give 

up the further prosecution of the mines and works intended to be car- 
ried on under the authority hereof, and to give up and surrender the 
license hereby given ; and upon such surrender being duly made by 
delivering unto the said A. B., his heirs, or assigns of this present 
license, the said license, and all the covenants, conditions, and agree- 
ments herein contained, shall cease and be determined as well in equity 
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as at law, save only for the purpose of enforcing any right of action 
which may have accrued to either of the said parties hereto by reason 
of the previous breach of any of the covenants, conditions, and agree- 
ments herein contained. Ajjd he, the said A. B., for himself, and for 
bis heirs and assigns, doth hereby covenant with the said C. D., his 
executors, administrators, and assigns, that under and subject to the due 
performance of the covenants, conditions, and agreements herein con- 
tained, the said C. D., his executors, adininistrators, and assigns shall 
quietly and peaceably enjoy the liberties, licenses, powers, and autho- 
rities hereby granted for the term, and in the manner aforesaid, with- 
out the hindrance or denial of the said A. B., his heirs, or assigns, or 
any other person or persons claiming or to claim through, under, or in 
trust for them or any of them. In witness whereof, &c. 

XII. — On THE GaAjfiHC Books of the south-west op Donegal, and 

THE MiNEBALS THEBEWTTH ASSOCLATED. By BoBEBT H. ScOTT, M. A. 

Read November IS, 1861. 

The granites of Ireland are found in four distinct areas, the first of 
which is best known as the Leinster granite ; the second is that which 
forms the Moume, Dundalk, and Newry mountains; the third is that 
about which I purpose to say a few words ; and the fourth is that in the 
counties of Mayo and Galway. The types of the three first granites are 
totally distinct from each other. The Leinster granite is composed of 
white orthose, margarodite, and black mica, and transparent quartz. 
The Moume granite contains two trisilicated felspars, pink orthose, and 
white albite, with black mica, and smoke quartz. The Donegal granite 
has a constitution more closely resembling that of some Scandinaviaii 
granites than that of any other rocks I am at present acquainted with. 
Itsfelspathic portion consists of a mixture of pink orthose and oligoclase. 
The latter of these felspars, so characteristic a constituent of the I^or- 
wegian granites, was first described as a British species by Professor 
Haughton, in the course of last year. 

This mineral, whose existence in granite is often ignored by Eng- 
lish geologists, inasmuch as they always define granite to be a trisilicated 
rock, is very common in the plutonic rocks of the Continent. In the 
original definition of granite given by Professor Gustav Bose in the first 
volume of the Journal of the German Geological Society, where he draws 
a distinction between two types of that rock, called by him Granite and 
Granttite, he assigns the following constitution to the two subdivi- 
sions, characterized respectively by their containing, in the first case 
two, in the second one type of mica. 

Granite consists of Granttite consists of 

Orthose (white). Orthose (red). 

Oligoclase (in small quantity). Oligoclase (abundant). 

Quartz. Quartz. 

White mica. Greenish mica. 
Black mica. 
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As regards the above definition, I may be allowed respectAilly to sub- 
mit that oligoclase appears to be sometimes absent. It has not been 
proved hp actual analysis to be present either in the granite of the main 
chain of Leinster, or in that of the Monme mountains. The examina- 
tion of these districts has been carried out by our President, and pub- 
lished by him in the Journal of the Geological Society of London, vols, 
xii. and xiv., and in the Transactions of the Royal Irish Academy, voL 
xxiii. In these papers he states that the felspathic portion of the Leinster 
grauite consists of crystallized orthose and a felspar paste which has a 
constitution more closely resembling that of pericline than of oligoclase ; 
that of the Moume mountains appears to consist of a mixture of orthose 
and albite. 

Having received, last spring, a collection of Donegal granites from 
Mr. W. Harte, C. E., the county surveyor of the western district. Pro- 
fessor Haughton and I proceeded last July to examine that district for 
ourselves ; and we soon found that it possessed more interest in this re- 
spect than any other part of Ireland, not excepting the Moume moun- 
tains. Professor Haughton was previously acquainted with the north- 
eastern part of the county of Donegal. 

By a reference to Sir E. Griffith's map, it will be seen that there 
are in Donegal two distinct tracts, coloured lake ; the sm^erof theseis 
isolated, and is the granite of the gap of Bamesmore; the axis of the other 
runs in a N. E. direction from Lettermacaward to Glen, along the val- 
leys of Gweebarra and Glenveagh, audit is prolonged so as to appear in 
isolated patches at Unismenagh, near Dunaff Head, and at Ardmalin in 
Innishowen. This is the granite which I call the typical Donegal 
granite ; and veins of this granite are found penetrating the gneiss in 
the extreme south of the county, and at Castle-Caldwell, in the county 
Fermanagh, on the shore of Lough Erne. 

Our tour commenced at this point, where considerable attention has 
been recently drawn to the felspars, from th^fact that some of the veins 
just alluded to are almost entirely composed of pink orthose, in a state 
of such purity as to induce the establishment of a factory for the manu- 
facture of chiua. At Castle-Caldwell itself we only find veins of this 
orthose granite, which is there accompanied by large plates of black 
mica and margarodite, with considerable quantities of schorl, — the black 
mica assuming frequently a greenish hue, from incipient decomposition. 
At Garvary, about a mile from this, we find veins of a coarse crystalline 
granite, in which the oligoclase is clearly to be distinguished by its waxy 
lustre and imperfect cleavage, compared with that of orthose. The white 
mica is nearly absent, and small garnets are not uncommon. This granite 
contains iron pyrites and molybdenite both in such quantity, that the 
veins in which they occur were opened for some distance in search of a 
lode, the molybdenite being supposed to be galena. 

About five miles to the north of this locsdity, at the Black Gap, near - 
Pettigo, the granite assumes a very remarkable appearance, some of the 
veins seeming to be almost entirely composed of a very pale orthose, 
and large plates of greenish-black mica. There would be difiiculty 
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in reeognising this gr^te at once, were it not that in some specimens 
of Castle-Caldwell granite, in my possession, a tendency to tMs struc- 
ture is already observable. 

We entered on the granite area, properly so called, at Ardara, its S. W. 
extremity, and found at this point that the appearance of the rock dif- 
fered somewhat from that which it presents towards the centre of the 
district, in some respects resembling a syenite to which I shaU hereafter 
direct your attention. 

In laot, its analysis — 
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shows that it is, properly speaking, not a granite at all. The large pro- 
portion of lime, magnesia, and alumina, and the small quantity of silica, 
indicate that it is not a true orthose granite. The granite at Doocharry 
Bridge, a few miles from this locality, contains 72 percent, of silica, and 
15 of alumina. A similar variation in the constitution of granite, as 
it approaches the limits of its area, has been frequently observed in other 
locsdities. At Ardara it contains the two feldspars, orthose and oligoclase, 
which are clearly to be distingaished by their difference of lustre, and in 
addition small crystals of sphene, a mineral which appears to be even 
more common in the granite of Donegal than in that of Newry, in 
which it has been long known to exist. 

From Ardara the road lay by Glenties and Doochany Bridge to Dun- 
glow* On crossing the ridge which forms the south side of the Gwee- 
barra valley, at a place called Shallogan Bridge, we found some large 
and well-coloured garnets in the granite, which here puts on an appear- 
ance like that which it has at Castle-Caldw^ll, consisting of red orthose, 
black and white mica, and quartz, the oligoclase disappearing. How- 
ever, at Doocharry Bridge, a few miles farther on, both feldipars are 
clearly perceptible in the granite, although the rock is very fine-grained. 

At Dunglow the granite is remarkable for its containing, in one hill 
called Sheskin-na-ruan, a mile north of the town, on the road to Anna- 
gary. beryls in such quantity as almost to deserve the name of beryl 
granite. The beryls are blue, and in some cases transparent, though in 
this particular they come far behind the specimens from the Moume 
mountains. However, some very fine slabs of beryl in quartz have been 
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obtained, which are to be seen in most of the museums in this country 
and in England. 

In the neighbourhood of Dunglow, on the northern flank of the 
granite, we find a considerable development of primary limestone, which 
has been metamorphosed by the action of the granite, and rendered highly 
crystalline. This change has been accompanied by the formation in the 
limestone of garnets and idocrase in great abundance. 

At this point, Annagary, the granite itself resumes the coarse-grained 
appearance which it possesses at Garvary, the crystals of oligoclase being 
as easily distinguishable as those of orthose. The fact that at two points 
so widely distant as Annagary and Castle- Caldwell, separated from each 
other by a great mass of metamorphic rocks, we find the same peculiar 
type of granite, which type is also recognisable in the granites of 
Doocharry Bridge and to a certain extent in that of Ardara, seems hardly 
to leave a doubt that our statement of this being the typical granite of 
the county is correct. 

At Annagary itself we discovered several other minerals, among 
which I may mention black mica, in great abundance, and sphene. The 
latter has been alluded to before as occurring in the granite of Ardara. 
However, at Annagary we found a rock, which we have termed pro- 
visionally sphene rock, and which is composed of feldspar, with a green 
mineral, probably epidote, and contains a very large quantity of sphene. 
This sphene rock is, as far as we could ascertain, the next bed to the lime- 
stone wherever this latter occurs close to the granite, and appears to 
have an intimate connexion with the limestone. 

It is doubtless known to many members of the Society, that about 
six years ago Professor Haughton discovered a syenite at Carlingford, 
the feldspar of which is anorthite. This rock he has, in my opinion, 
succeeded in tracing to the fluxing of the granite of that district by 
means of limestone. This rock appears at several points in the neigh- 
bourhood of Carlingford, but only in places where the granite has 
pierced the carboniferous limestone. In Donegal, where a quantity 
of primary limestone is disseminated through the mica schist, a syenite 
passing at times, like that of Carlingford, into hornblende rock, appears 
at several points over the whole of that part of the county which is in 
the immediate vicinity of the granite, but not in contact with the lime- 
stone. The feldspar of this syenite is oligoclase, a mineral which would 
result from the admixture of a less amount of basic rock with the granite 
than is requisite to produce anorthite. This syenite, which we call the 
oligoclase syenite, has another point of connexion with the granite, which 
is that it contains sphene. 

We have adopted the term syenite for this rock, as that name ap- 
pears to possess a higher antiquity than any other for the same rock. In 
Kirwan's Mineralogy, published in 1810, we find, at page 297, vol. i., 
the following definition : — ** Sienite. — ^An aggregate of quartz, horn- 
blende, and felspar, or of quartz, felspar, hornblende, and mica, appears 
to Mr. Werner to be of later formation than the mere aggregate, of which 
hornblende is not a constituent part : hence he distinguishes it at first by 
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the name of 'grumten*: afterwards, however, he found the name * sienite' 
more proper, it having been already used by Pliny to denote a similar 
Bubstime^"* 

The sphene rock does not contain oligoclase, as its felspathic portion 
is found to be orthose. 
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This seems to afford a strong conj&rmation of the theory which I pro- 
pose, viz., that the granite of Donegal has been formed from materials 
existing on the spot, without actual fusion. The sphene rock is in actual 
contact with the garnet limestone wherever we find these rocks. It is 
remarked that the presence of the garnets in the limestone makes it run 
to glass in burning it for lime, therefore we may be allowed to conclude 
that it never was exposed to a sufficient heat to melt it. If the rock 
were not exposed to such a heat, the lime of the garnets and of the lime- 
stone itself could not have exerted sufficient influence on the orthose to 



* This rock appears to have the same constitntion as the '* diorite*' of some modem 
petrologists : the reason that I have not adopted this name is, that the meaning of the 
term does not seem as yet to he quite settled. This will be seen from a comparison of 
the definitions of it given by a few of the authors on the subject. G. Rose (Pogg. Ann. 
zxadv. p. 2) says it is *^ a granular mixture of albite and hornblende." This definition 
has passed into the English text-books, and is adopted by Lyell. Delesse (BulL de la 
See Geol. de France, 2nd Series, tom. xv. p. 776) says it is ** composed essentially of 
anorthose and hornblende.*' Senft (Classification der Felsarten) adheres to Rose*s defi- 
nition at page 58, and at page 242 deserts it, saying that albite is often replaced by 
oligoclase, and quotes, in confirmation of this statement, the opinion of 6. Rose, expressed 
at a later period, that albite only occurs in the druses, and that oligoclase is the essen- 
tial constituent of the rock. Blum (lithologie, p. 153), and Rath (Gesteins-analysen 
p. xlii.) state that its felspathic portion is oligoclase. Several of the rocks which were 
origiifidly described by G. Rose as diorite, have been since found to contain a feldspar which 
is not albite, e. g. the diorite from near Bogoslowsk in the Ural, the feldspar of which 
was examined, at his request, by both M. Potyka and myself, and was found to be anor- 
thite. The names which have been adopted by Professor Haughton and myself for such 
rocks appear to agree with the oldest definition of aU, that of Werner ; the presence of 
hornblende being the circumstance which confers on the rock its distinctive character. 
The different varieties may then be simply characterized by their feldspathic element, as 
orthose- syenite, oligoclase-syenite, anorthite-syenite, &c., &c., as the case may be. If 
augite occurs, its presence may be indicated in the name of the rock. Such a nomencla- 
ture has the merit of introducing no terms which do not already exist in all text- books, 
as the name of the rock indicates its composition. The universal adoption of an analo- 
gous compound nomenclature in organic chemistry is sufficient to prove the utility of 
such a plan. We may not agree with all the conclusions of Werner, but it is surely well 
to preserve his names, as far as they are not contradictory to subsequent experience. 
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change the composition of that mineral to oligodase. We have not ^Dimd 
oligoolose in contact with limestone ; where the oUgoelase oecurs, the 
limestone has been destroyed. At Dunlewy the limestone is m iname- 
diate contact with the granite, and the latter consists nearly entirelj of 
orthose. It would appear that wherever the syenite exists, s^i^&cient 
heat has been present to allow of mutual chemical action between the 
limestone and the granite. 

The connexion between the granites, syenites, and hornblende rocks 
on the one hand, and the limestones and mica schists on the other, 
is one which will require a very careful chemical examination ; this we 
hope to carry out, to some extent, in the course of this winter, as far as 
our specimens will serve ns. We have as yet found this syenite lying 
along the edge of the granite, and at some points, as at Ardara, the 
granite assumes a syenitic appearance, hardly to be distinguished from 
the Black Gap syenite. 

Before I leave the question of these rocks, I might direct your at- 
tention more closely to the hornblende rock This is usually accompanied 
by black mica, and forms a rock found also at West Aston in Wicklow, 
and Glin in Carlow. The connexion between hornblende lend black 
mica is striking, as they pass one into the other by apparently insensible 
gradations. On visiting last year the cabinet of Freiberg, in Saxony, I 
found there the original specimenn on which Soltmann founded the efpe- 
cies called by him " lepidomelane" ; this came fromPersberg, in Werm- 
land, and was hardly to be distinguished from a nest of our blkok mica, 
such as it occurs in the granite of Newry ; it too contained lai^e crys- 
tals of hornblende. 

The natural association of minerals is a point in petrology whidh ap- 
pears to deserve more attention than has been hitherto paid to it by Eng- 
lish geologists. Miners are accustomed to attend to the indications 
afforded by associated minerals, and surely similar analogies mc^be 
expected to hold among the siliceous minerals. 

As to the constitution of the gracnite, as a whole, the first pcfmt 
which I wish to note about it is that it presents no appearance of being 
of a purely igneous origin — ^in fact, the evidence seems to point out ft 
metamorphic origin for it. It is thoroughly gneissose in its oharabter, 
and lies in thin beds, corresponding to the bedding of the dtraitified rociks 
of the country : however, tiie strongest evidence whicli I cain offer oil 
this point is the fact, that far within the limit of the granite at 61enk- 
heen we found isolated patches of metamorphic rocks, not lying on tite 
granite, but in it, their bedding being nearly vertical. The two points 
at which this occurs ftre not very distant from each other, and lie abotrt 
1^ miles in a straight line from the edge of the granite ; they were both 
pointed out to us by Mr. Ethelstan Blake, a mining engineer, who 
W£is at the time in the neighbourhood. At the £rst point the patch is 
about 50 feet thick, and consists mainly of slaty rocks : holdover, here 
we found the garnet limestone recognisable, but considerably altered, a 
large quantity of chalcedony being foimd therein; and flanking it we 
found the sphene rock, forming precisely the same succession of beds as 
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we bad observed at Annagaiy to the north, and Fintown Gap to the 
south of the granite. The other patch of non-granitic rock is a thin bed 
of limestone, which is very highly inclined, and runs hr a distance of 9 
miles, in a direction corresponding to that of the limestone beds outside 
the granite area, the direction of which is nearly parallel to that of the 
main axis of the granite. The discovery of these rocks appears to me to 
show that the granite of Donegal has been produced by some action on 
the rooks there existing, whidbi was insufficient to destroy all bedding 
therein, or even to convert the whole mass into granite. This is borne 
out by the fsu^t that wo find oligoclase and quartz in the same rock, an 
association which would be hardly possible if the rock be supposed to 
have been in a state of simple fusion. 

That the constituent minerals of granite are found in localities into 
which they were never introduced in a state of fusion, is shown by the 
specimen &)m Crohonagh quarry, near Lough Moume, which is taken 
from a vein in the mica slate, and contains pink Mdspar and quartz. The 
quarts is precisely similar to that found in ordinary quartz veins. 

In consequence of the abimdance of oligoclase in the granites of the 
Continent, and, in general, of basic minerals, such as mica, in all 
granites, it is to be expected that this idea will have occurred to others; 
and it is employed by Professor H. Eosein a paper of which an abstract 
appears in ^'Phil. Mag." vol. xix. p. 82, as an argument against the purely 
igneous origin of granite. Among his other arguments, he introduces one 
from the fact that the density of quartz in granite is not the same as 
that of the forms of silica found in basalt, a rock which has been un- 
doubtedly fused. An answer to this has been published by M. C. Ste. 
CiaiceDeville, "PhiLMag." vol. xx. p, 176, who compares the ciystalli- 
zation of oligoclase from a menstruimi containing free silicic acid, to the 
orystaUization of salts, which are either anhydb'ous, or contain a less 
quantity of water of crystallization than their normal amount, from an 
aqueous solution. At all events, the old idea that granite contoins none 
but trisilicated felspars is totally false, as vnU be evident to any one 
who remembers that the definition of granite given by Professor Gustav 
Bose, in 1849, and quoted at the commencement of this paper, includes 
oligodase and quartz as indispensable constituents of the rock. It ap- 
pears to us that there may be two origins for granite, as some granite 
appears to be undoubtedly igneous. In the Moume mountain granite 
district, at Carlingford, you can observe that the fossils in the neighbour- 
hood of the granite and syenite veins have been calcined. In fact, as 
has been remarked by Pelesse, petrologists have drawn too hasty conclu- 
sions as to the mode of formation of minerals, as they have assumed, 
when they had once succeeded in forming a mineral artificially, that it 
could have been formed in nature in no other manner. 

The time allotted to our tour was so limited, that w^ could not ex- 
amine the granite of Bamesmore, which therefore remains for a future 
examination. I may say that it is traversed by several pitchstone 
dykes, one of which is converted, by the presence of ptilbite, into a pe- 
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coliar porphyry, described by our President in the " Philosophical 
Magazine" for 1857. 

As the heading of the paper includes the associated minerals, I may 
in conclusion mention one or two which occur in the district, and are 
some of them new, at all events to that part of Ireland. 

At Grohy Head, near Dunglow, soapstone occurs : the rock is found 
pretty abundantly through the mica slate district, but it is found in 
sufficient purity to repay the cost of working for exportation at Grohy. 
It is quarried in the face of the cliff, and occurs in beds, some of which 
are upwards of two feet thick. The demand for this article is of recent 
date, and it is probable that a more diligent search will discover pure 
deposits of it in other parts of the county. At Aghadoey, near the town 
of Donegal, we found two very curious lodes in the gneiss; the direction 
of these coincides with that of the principal system of joints in the 
granite; one of these is filled with serpentine, containing magnetic iron, 
the other is garnet rock, accompanied by quartz, the two micas, and a 
considerable quantity of schorl, the latter, however, considerably de- 
composed. The clay at the suif ace of the ground yields, on wadiing, 
garnets somewhat resembling pyrope, but of a lighter colour than that 
mineral. Massive garnet is not uncommon in Ireland, but a rock com- 
posed of an aggregation of distinct crystals is very rare, and has not, as 
far as I know, been described as occurring in these islands. 

The extreme northern part of the coimty has not yet been examined, 
and we hope to be able to visit it next Easter. 

In conclusion, I am desirous of expressing our thanks to Mr. EEarte, 
the county surveyor of the western district of the county, one of our 
life members. This gentleman placed his knowledge of the country at 
our disposal during our tour, and himself collected a great number of our 
most valuable specimens. This he was enabled to do in consequence of 
his position, and knowledge of the district. I need only say, that with- 
out his assistance the tour would have been far less fruitfiQ than it for- 
timately turned out to be. 

APPENDIX. 

Since the above was written I have found views which in some respects 
anticipate the conclusions which I have drawn relative to the possible 
origin of granite, in a paper by Delesse, which is contained in " Bulletin 
de la 8ocUU Giologiqm de Framed 2nd Series, tom. xv. p. 728, from 
which I shall append some extracts ; but must refer the reader to the 
original paper, in order to see the question discussed in extenso. The 
paper is entitled, '* Investigations on the Origin of Kocks," and the 
learned author discusses three distinct types of eruptive rocks, which 
are respectively, (a) of imdoubted igneous origin ; {P) of apparent ig- 
neous origin ; (7) of origin which is not igneous. 

The rocks of undoubted igneous origin are characterized, according 
to this author, by the following properties : — They rarely, if ever, con- 
tain water. They possess, in a remarkable degree, a cellular structure. 
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and a peculiar roaghness to the touclu Their minerals have a glassy 
lustre, and on the whole they present the appearance of volcanic rocks, 
being often actually lavas, exhibiting traces of having flowed as such. 
The extreme members of this group are trachyte and dolerite. 

The rocks whose igneous origin is only apparent y always contain water. 
They exhibit at times a cellular structure, but their minerals have only 
a slight glassy lustre. They are frequently columnar, and accompany 
Yolcanic rocks in many localities. The members of the group are pitch - 
stone, basalt, and trap. 

For the description of these I must refer to the original paper, but I 
shall extract the remarks on granite more at length. This rock belongs 
to the class which are not of igneous origin^ corresponding to the " plu- 
tonic" rocks of Lyell. Its minerals never exhibit a glassy lustre, nor 
has it a cellular structure. It resembles trachyte in constitution, but it 
contains a large quantity of quartz, a mineral almost totally absent from 
the igneous rocks. Trachyte contains as high a percentage of silica as 
there is in granite, but this substance does not separate from the mass in 
the form of quartz. This mineral appears in granite both in the crystal- 
line form, and as a glass distributed through the whole rock, and is not 
traversed by cracks as in many lavas. It need not owe its glassy lustre 
to fusion, as quartz which has been obtained in the wet way exhibits the 
same; and further, we find that actual fusion of quartz produces a glass 
of a totally different character, and one which has not as yet been dis- 
covered in rocks. In lavas, we find pieces of quartz which are full of 
cracks, and have been more or less acted upon by heat ; but if that heat 
had risen high enough to fiise the quartz, chemical action must have 
taken place between it and the bases which are present in the rock. In 
addition to this, no glass, however high may be the percentage of silica 
which it contains, ever yields quartz on cooling, so that the mineral has 
never as yet been produced by the action of heat. All these points are in 
direct contradiction to the view that the quartz of granite has been formed 
by the dry way. The presence of organic liquids, &c., in it points to the 
same conclusion. In speaking of the production of quartz by the wet 
way, we do not mean to imply that there was enough water present to 
hold the mineral in solution, but only that the agency of aqueous va- 
pour co-operated with other forces, such as an elevated temperature and 
a high pressure, in rendering the rock plastic. 

The feldspars which occur in granite are destitute of glassy lustre, 
and are nearly opaque. They frequentiy contain water. It is true that 
adularia does not come under any of these definitions ; but it is never 
found unless in cracks, and appears to have been produced by sublima- 
tion, like the artificial feldspar found at Sangershausen. Feldspar can 
certainly be formed without the interposition of heat sufficient to melt 
it, as it is found in stratified rocks which have never been fused. 

Of the two micas, the dark variety, containing iron and magnesia, is 
found in all granites, and presents in them an appearance quite distinct 
from that which it exhibits in the volcanic rocks, occurring in thicker 
plates, of a darker, colour, and with a more brilliant lustre than it does 
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in lavosy &c. The white yarioty of mica is never found in YQleaiiic Utockn 

at aU. 

Thus we see that the three constitaents of granite may be ptoduoed 
without the intervention of a very high temperature. 

M. Delesse then alludes to the occurrence of mfttallie veins i& gra- 
nite, through which rock they are distributed in such a way that the 
origin of the two must have been simultaneous^ and to the feust that pome 
of &e minerals found in that rock> such as ortiiite and gadolinite^'l^w 
on the application of heat, proving that the rock never could have leMhed 
the temperature of a red heat 

In conclusion, he states his conviction, that granite had been mo- 
truded in a plastic condition, under considerable pressure, which had 
forced it into the veins in which it is often found. Its ocourrenoe in fine 
thread veins he attributes to a segregation of its component minerali 
from tiie sides of the cracks. 

The rocks whose origin the author considers to have been analogoiu 
to that of granite are diorite and serpentine. As several of the pMnti 
brought forward by M. Delesse have received a direct confinnatian by 
the foots observed by us during our tour, I have taken the liberty of ap* 
pending to my paper the foregoing oxtraotSt as I am of opinion that the 
obvious difficulties involved in the assumption tiiat granite is an igneom 
rock at all in the same sense that lava is so, are brought forward to the 
extent that they deserve. There are undoubtedly difficulties to be ex- 
plained on the other view of its origin, but it is only by a careM inves- 
tigation of the facts than we con ever arrive at a correct oondusion. 



XIII.— On the Peimaey Rocks of Donegal. By Ethelstoitx H. 
Blake, Esq. (Plate m.) 

[Read before the Geological Society of Dublin, Noyember 18, 1861.] 

Having been for the last six months engaged in a mineral examination 
of several extensive properties in the nortii-west portion of the county 
of Donegal, I have asked the permission of the Council to conmiunicate 
the result of my observations, which, I trust, may prove of interest to 
the Society. 

I shall commence my observations at Killybegs, taking the Teelin 
district, with the remarkable clifGs of Slieveleague, which form the S. "W. 
extremity of the primitive range of Donegal ; and I shall give you lie 
result of my observations, trusting that you will remember that my only 
aim is to give you the facts as I found tiiem. 

I examined the primitive rocks between Kiloar and KiUybegs, and 
found them to consist of mica-slate and q^uartzite rocks, highly ferru- 
ginous. These bands run in a direction shghtiy N. of E., magnetic. 

At Kilcar, eight miles west, there is a variation in the structure to 
an E. and W. direction, — the structure being vertical, and the rocks 
becoming highly mineralized. They produce, at all the springs, strong 
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streams of ferruginous matter, which form on the surface large heds or 
layers of peroxide of iron, in some places four or five feet deep, with 
but a slight covering of about three inches of sod. The district in which 
these deposits are found, is composed chiefly of mica-slate, containing 
large quantities of iron pyrites, in a state of decomposition. The original 
structure of these rocks has been completely changed in the localities 
which afford the principal deposits. These are found in the faces of the 
rocks where the planes of structure serve as mineral conductors, — the 
original vertical structure of the slate having been changed to a semi- 
horizontal one, and the rocks themselves highly contorted; 

This band of rock extends from Kilcar, eight miles W. to Malinmore, 
and forms the cliffs of Slieveleague, 1900 feet high, with the structure 
vertical, running about 'N. N. E., magnetic. In the centre of this band 
is one of quartz, which is broken through, N. of Carrick village, and 
then takes a direction nearly E. and W., but with the structure remain- 
ing vertical. North of this is a band of mica-slate, with a very flat 
underlay at surface, intersected by four porphyritic dykes. About a 
quarter of a mile further north is another band of mica-slate, with a 
northern underlay at surface. Theae are all bounded on the western 
side by bands of primitive limestone and mica-slate, running iN". N. E., 
with the sti-ucture vertical, forming the cliffs of Glenhead, 800 feet per- 
pendicular. These bands of rocks run to the town of Ardara, forming 
the range of mountains of Loughrosmore, and forming the S. E. flank 
of the granite range which here makes its appearance. West of this, 
on the point of Loughrosbeg, in the immediate vicinity of the granite, 
the structure of the slate is semi-horizontal, dipping to the S. W. 

Soon after passing Ardara, on this band, I find the band to consist 
of alternate crystalline limestone, mica- slate, and quartzite rocks, which 
maintain a perfectly vertical structure for some 38 miles in length (with 
only one or two slight exceptions, which I shall again refer to), and 
having a bearing from 10° to 15*^ K of E., magnetic. The whole range 
from this to Bamesmore granite range consists of alternate bands of mi- 
caceous and homblendic slate, quartz, and crystalline limestone, — the 
highly elevated mountains showing occasionaJly a deviation from the 
vertical structure, but only in isolated places. 

I examined this range as far east as Stranorlar, and south from thence 
to Lough Eask.. By reference to the sections I have made from maps 
taken on the spot (Plate III.), you will see the perfect regularity of the 
bands of rock. This is a convincing proof, to my mind, that the granite 
ranges, which are here only visible for a short distance, have had nothing 
to do with the elevation of these mountains, as in that case the regu- 
larity existing on both flanks of the two ranges could not continue, 
supposing the upheaved beds to have been originally horizontal, and up- 
heaved by them in the centre. 

I allude to this here, as it wiU have a material bearing upon the 
question of the granite range forming the Doocharry and Dunglow dis- 
trict. 
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I shall now return to the granite, which makes its appearance a 
quarter of a mile to the N. of Ardara, and takes a direction 10® to 15® 
N. of E., having on both flanks bands of crystalline limestone and mica- 
slate, with perfectly vertical structure. At Narin, four miles to the 
N. W., at the turn of the road to Maas Bridge, the constitution of the 
rock is such, that it is very difficult to say where the slate ends and 
the granite commences. 

In this slate range, which takes a course slightly N". of E., you will 
find several bands of white limestone, differing from each otiier, so as 
to be easily identified again, and which I have traced from this point to 
Oartan Lough, twenty-eight miles, maintaining an unvaried vertical 
position, and, as the sections will show, with no perceptible difference 
in the width of the different bands. These bands form the range to the 
north of Fintown Lough, where the rocks consist of alternate bands of 
limestone, gneiss, mica-slate, quartz, and hornblende rock, maintaining 
a perfect regularity, and hardly showing where the one ends and the 
other commences. The western extremity of this band forms the Maas 
and Lettermacaward district, extending from Narin to Kussell's Ferry, 
where we again meet the granite range, extending thence in a W. direc- 
tion as far as Dunglow, about eight miles. This range is intersected by 
several bands of limestone at a little west of Russell's Ferry, running 10® 
to 1 5° N. of E., magnetic, which are traced again at Glenleheen, and beyond 
that again N. W. of Glendowan. One of these bands runs through the 
Croagheghly mountain, and is traced again at Tobberkeen, near Hagheiy. 
Another makes its appearance at Maghery, accompanied by a band of 
hornblende and syenite, corresponding to that seen again N. E. of Lough- 
anure, and to which I shall have further occasion to refer. 

These bands of limestone, especially the two found at Glenleheen, 
fix)m their immediate connexion with the granite, present some pecuh- 
arities which are worthy of observation. I shall therefore, before pro- 
ceeding further, give a short description of the bands seen at Gleaile- 
heen. 

On leaving the jimction of the granite and slate range at Fintown, 
going west, on Section No. 1, at the centre, you pass for about a mile 
through a gorge in the granite range, in which are to be seen several 
veins of quartz and felspar. Near the foot of the hill is a band of white 
limestone on a bye-road, on the Marquis of Conyngham's property, which 
runs through the granite for miles, as far as Glendowan, and has been 
referred to before at Narin. Half a mile further on we come to the 
summit level of the road to Doochary Bridge; and here we have an out- 
crop of two bands of limestone and mica-slate, with a vertical structure, 
running the same as the granite in the whole of this district, 10** N. 
of E. These bands have the granite on both sides for a distance of a mile 
to the east, and of ten miles to the west. The cause of their position 
here, supposing them to have been originally in a horizontal position, 
and to have formed a part of the rocks on the flank of the granite range, 
I leave for your consideration, merely adding that the limestone con- 
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tains garnets and chalcedony. The mineralogical constitution of the 
rocks has already been brought before you, in the paper which has just 
been read by Mr. Scott. 

I must now, ere I proceed further, call your attention to the Maghery 
or Crohy Head district, where I find the greater part of the rocks to be 
mica-slate, containing also bands of talcose slate and steatite, or soap- 
stone, which are now being developed for commercial purposes, having 
been brought to notice by the Mineral Exploring Company. An esta- 
blishment for dressing the material on the spot is about to be erected, 
under the management of some English capitalists. The use made of 
the stone is as a lubricating material for machinery. There is only a 
fiinge of quartz on the sea-coast here for a short distance, the inland 
portion of the headland being mica- slate, as far as Trawena bay. 

This district I have not been able to examine as thoroughly as I 
could wish, as the objects of my survey were for commercial purposes, 
and I could not afford the time required to examine more than the leading 
features. West of Dunglow the granite continues for four miles, extend- 
ing into Arranmore Island, where we meet the primitive quartz on its 
west flank, with a vertical structure running E. of N. 

I must now pass to a more northerly section from Annagarry, through 
Gweedore and Dunlewy, to Letterkenny (section 'No. 2). Here some 
remarkable features present themselves. At Annagarry we find the lime- 
stone again making its appearance, and also at Loughanure, with garnets 
and idocrase, sinular to those found near Maghery and Tobberkeen. 
Here we also find syenite making its appearance in bands through the 
granite. To this I must call your particular attention, as the syenite 
continues from this to Horn-head, forming two separate branches at Dun- 
lewy, enclosing between them a range of quartz, mica-slate, and lime- 
stone, which forms the mountains of Arrigle, Meenacappagh, and Muck- 
ish, and maintaining a perfectly regular vertical structure throughout 
the entire length, until lost in the sea. 

After passing the Gweedore river, we come upon the quartz range 
running to the N. E., and having the granite on its W. flank, with a band 
of limestone at Bunbeg, containing the garnets and idocrase. These are 
not visible in the limestone foimd at Dunlewy, except the garnets, in 
a quartz rock, which I have foimd at Creeslough, on the E. flank of the 
syenite range. 

After passing Gweedore hotel, we come to a band of slate running 
N. E., and in which, at its junction with the quartz, is situtated the 
lead mine of Keeldrum, now worked by the Mining Company of Ire- 
land. Here the structure of the slate dips to the S. E., but becomes more 
vertical as you descend in the mine. Through this slate band there are 
two or three bands of limestone, before you come to the syenite, which 
runs on the N". W. flank of Arrigle mountain, and from thence in a 
regular course to Horn-head, becoming, at its northern extremity, a 
series of bands of hornblende, porphyry, and syenite. The change in 
the formation is so gradual, that at a section at a place called the Bock, 
west of Dunfanaghy, it is quite impossible to distinguish between them. 
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I would call the attention of all geologists passing that way to this 
remarkable rock by the road-sida 

I must now proceed to the eastern flank of Arrigle, where we find 
another branch of the syenite trunk, accompanied by hornblende-slate, 
mica-slate, and several bands of white and blue limestone, which run 
from hence with a perfectly vertical structure, as far as Glen and Sheep- 
haven. Their junction with the west flank of the granite range presents 
the same uninterrupted course that those on the eastern side present at 
their southern extremity at Fintown. 

"We now cross the granite range, and come to the corresponding eastern 
flank of the granite; but here we find the composition of the rocks widely 
varying from that on the western side, — the slate having become highly 
siliceous in its character in some places, and in others presenting the 
appearance of a regular porphyry, but without any alteration in its 
structure or bearing, and without any upheaval, faults, or other visible 
cause for such alteration. 

The porphyritic character commences east of Gbrtan Lough, after 
passing the limestone band running from Fintown, and continues through 
the valley of Kilmacrenan, where the slate abounds in carbonate of lima 
At Little Bamesmore Gap, the granite is bounded by a band of quartz 
on its east flank (section 3), whilst on the opposite flank there is a band 
of limestone in immediate contact with the granite. From this to Crees- 
lough, in an easterly direction, we have alternate bands of hornblende- 
slate, syenite, mica-slate, and limestone, with the most perfectly regular 
structure, which continues till we meet the quartz range at Ards. Then 
comes the syenite range, and again limestone, slate, quartz, and syenite, 
to Horn-head and Dunfanaghy. Here we have large masses of rocks 
corresponding with those at Creeslough, lying in a horizontal position, 
in detached masses over the syenite. At the same time we find bands 
of crystalline limestone, with vertical structure, the same as the syenite, 
and bands of porphyry running with them under these detached masses, 
which cover an area of about a mile and a half in extent, and incline 
in a N. W. direction, as if fallen over from the east side, and conmience 
on the north side of a fault above the lake of Sessiagh, on the S. E. side 
of Dunfanaghy. 

I carefully examined all the bands of rocks through Muckish Gap 
from the cross-roads, and also from Creeslough across to Muckish, in aU 
directions, and find the greatest regularity, no appearance of any irrup- 
tive action, save an upheaval of the whole mass at some period. The 
mountain of Muckish itself presents a very curious and interesting fea- 
ture. It consists of primitive quartz rock, with planes of lamination or 
structure, varying from one foot to a few inches in width. At the foot 
and sides it presents a vertical structure ; but at about 1500 feet inclines 
in an arch to the N. W., as if fallen over from its own weight : the 
section being diagonal and perpendicular, the lines are to be seen per- 
fectly unbroken, and. presenting a most unusual appearance. The sum- 
mit of the mountain is a plane surface, of some ten or twelve acres in 
extent. On the summit are three large mounds of stones, one of which 
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must contain some hundreds of tons, collected at some period, and afford- 
ing an interesting subject for the antiquarian. 

West of Dunfanaghy, we meet the slate range running out from 
Keeldrum, and before referred to, ending in hornblende and porphyry. 

Having now described the greater part of the district, I shall men- 
tion a few of the observations that have occurred to me in connexion 
with it. In the relations between these rocks and those in the east 
part of the country, my object having been to ascertain its capabilities 
as a mining district, my attention was particularly called to the dis- 
covery of any of those disturbances which by many are supposed to be 
caused by the irruptive action of granites, trap, &c., forming lodes, cross- 
courses, faults, &c., and which, in a country consisting of mountains 
similar to those in Donegal, would be supposed to be a natural conse- 
quence. Contrary to this, I have found a (fistrict abounding in granites, 
[date, &c., but presenting scarcely a trace of lodes, and wanting in those 
very conditions which are supposed to be the result of irruptive action, 
and presenting to all appearance a regularity quite inconsistent with 
this idea. 

I find, by my friend Mr. Scott's paper, that he and some others are 
inclined to suppose that the granites of this district are not of igneous 
origin, and I agree with them. But it will then become a question 
how these rocks have been formed. 

As these questions are of serious consequence to those practically 
engaged in mining operations, it will not do for us to rest our judgments 
on theories which do not bear the te^ of practice ; and I believe I may 
confidently apply to any practical miner to confirm me in the assertion, 
that the theory of the horizontal deposition of the primitive rocks is op- 
posed to all that we meet with in practice. I can confidently challenge 
any one to point me out, through the whole district we have this evening 
gone over, any evidence to confirm it. If we take the district east, from 
Fintown to Stranorlar, we shall find the same evidence of the vertical 
structure of the slate, which becomes more siliceous after passing Stran- 
orlar, and we have the whole range south of this till we go to Bally- 
shannon, or Pettigo district, where we have gneiss and quartzite rock 
with vertical structure, up to their junction with the sediinentary beds. 
If we attempt to reconcile this with the theory of an anticlinal axis at 
the Doocharry district, we shall have no less than three separate axes to 
account for, and also to account for the quartz bands interlaminated 
with the syenite to the north of Arrigle, and the limestone bands at 
Glenleheen. Also, by consulting the map, it will be found that when 
the quartz range rises to its greatest elevation, that the granite is at its 
lowest ; and in the S. E. portion, north of Bamesmore Gap, the quartz 
mountains of Gaugin and Altnapaste rise vertically in the centre of the 
mica-slate ; and N. E. of the granite range, where we should expect to 
find the slate upheaved from a horizontal position, with the two beds 
inclining towards one another, there is no such appearance ; and if we 
take the 8. "W. point at Glencolimibkille, we have a perfectly vertical 
structure of quartz, mica-slate, and limestone, with no visible anticlinal 
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axis to have produced any such result, although Slieveleague rises to 
a height of 1900 feet. "We have the same in the quartz rock in the 
island of Arranmore, at Gweedore, Arrigle, and Muckish, and, as &x 
as this district is concerned, throughout its entire extent. 

I have now called your attention to the points that I have thought 
of most interest, as the mineralogical structure of the county will shortly 
be submitted to examination by the President and Mr. Scott If I have 
thrown any light on the question, my purpose will be answered, and I 
am sure that a further examination of the district will lead to discoveries 
that will throw additional light on the much- vexed question of the origin 
of granite. I am sorry that I have been pressed for time, and therefore 
unable to complete, as I had intended, sections on a larger scale. I 
hope that on some future occasion I shall be able to do so, as it is only 
by a careful comparison of several transverse sections of the primitive 
rocks that we can obtain accurate results as to the question of their 
upheaval. The rocks of Donegal present unusual facilities for this pur- 
pose, from the fact of there being generally an absence of covering, which 
enables us to see the rocks in their original condition. 

I hope at some future period to be able to present you with a sec- 
tion from east to west, showing the structure of the whole of the rocks 
of the primitive series, through the counties of Armagh, Monaghan, and 
Louth, when we shall be able to discuss the question more fully on its 
merits, as by taking isolated cases of small area you may reconcile diffi- 
culties which would show themselves on a large scale. The question 
of an anticlinal axis for all the slate range of Donegal cannot be allowed 
to depend upon the granite range at its western extremity of only a 
few miles in width, and divided in such a manner as it is by other rocks. 

XIY. — On the Occiteeence of some charactekistic Graptolites aito 
OTHEE Fossils, indicating ceetain divisions op the Lowee Selu- 
EiAN Rocks in the Counties of Meath, Tipperaet, and Clajle. By 
William Helliee Bally, F. G. S. (Plate lY.) 

[Read Wednesday Erening, January 8, 1861.] 
Kaving in the course of my duties connected with the Geological Sur- 
vey lately met with a small collection of fossils from Bellewstown HiU, 
in the county of Meath, amongst which I observed several specimens 
of the double Graptolite, Didymograpsus Murchtsonn, so remarkably 
characteristic of the black Llandeilo flags of North "Wales, I consi- 
dered it important by the evidence they afforded to be enabled to esta- 
blish the existence in this country of the equivalents of beds, which 
belong to almost the lowest member of the Silurian series;* and, there- 
fore, in August last, I took a day of my vacation to visit this interest- 
ing locality, which is situated about one mile south of Duleek, in a 

* The occurrence of these fossils in Ireland -was for the first time made known by mt 
in a paper, entitled " Palseontological Remarks on the Silurian Rocks of Ireland," read 
at the last meeting of the Bhtish Association, in Manchester^ September, 1861. 



BiJLY — ON LOWEB STLUBIAN GEAPTOLITES. 301 

field a short distance from the road to Garristown and that leading 
to the Bellewstown race-course, where I observed a mass of rock, 
at an elevation of five or six feet, consisting of beds of dark, highly- 
inclined slates, some of which had become metamorphosed into hard 
black cherty bands, having an angular fracture ; a condition precisely 
similar to what I observed at the commons of Slane, and the cross- 
roads of CoUon,* in the same county, and most probably due to the 
same cause, namely, the protrusion of an igneous rock in close proxi- 
mity. A few yards from this elevation of rock, I found a recent 
excavation at very little depth below the surface, exposing unaltered 
beds of black slates in a nearly vertical position, which also bore 
a considerable resemblance to those at the commons of Slane, and the 
cross-roads of Collon, before alluded to, as weU as to those of Bel- 
voir, in the county of Clare, the highly interesting locality I shall 
presently have to notice. At all these localities the slates, like that 
under consideration, contained an abundance of another kind of Grap- 
tolite, commonly known and figured as Biplogra^sua pristia. These 
slates separated readily in the planes of bedding; and besides the 
characteristic Graptolite, D. prtstts, and what is said to be a variety of 
the same species, J), scalanformtSy I obtained well-marked examples 
of the following Brachiopods, viz., Orthis calligramma and 0, alata, 
the latter being a distended species peculiar to the Llandeilo flags, as 
well as a small species of Discina. The collection of fossils previously 
made by the Geological Survey from this locality did not include any 
from these black slates, the rock in which the double Graptolite, Didy- 
mograpsus Murchtsomty occurred being of a difierent lithological charac- 
ter; accompanying that species were two single forms, Graptolithtts 
Sedgwichii and G, Nihsoni; the other associated fossils were all Brachio- 
pods of a very interesting character, consisting of a large and broad 
Lingula, which I believe to be a new species, allied to L. Daviaii, a 
smaller oval species, probably a variety of -L. attenuaia, and several very 
small and peculiar shells belonging to the same class, some of which may, 
I think, be referred to Siphonotreta micula, 

I regret having had so little time at my disposal to search this in- 
teresting locality more fully, as I did not succeed in tracing out the 
bed from which the Survey collection was obtained ; I had previously, 
however, on my way to this place, examined other fossil localities on 
the same hill ; and at one of these, a small cutting in gray slates on the 
branch road to Duleek, I succeeded in collecting Didymograpsus Mwr- 
chisoniiy although the specimens were small and fragmentary. "With 
it I also found Biplograpsus pristia and var. scala/riformisy together with 
Lingula attenuata, and some other small Brachiopods. 

The specimens of Didymograpsus Murckisonii in the collection of 
the Geological Survey, from Bellewstown Hill, occur in a dark greenish 
argillaceous slate, with ferruginous and metallic stains, most probably 

* Erroneously called the *^ Cross-roads of GlenalleD," in a paper read by me before 
ibis Society^ Janjaary 12, 1859. 
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caused by the presence of the oxides of iron and manganese. The lithe- 
logical character of this deposit differs remarkably from that of the black 
slates before mentioned as occurring in its immediate vicinity, which, like 
those of Belvoir, in the county Clare, hereafter noticed, closely resemble 
the Graptolite slates of the south of Scotland. This well- marked species, 
JD, Murchisoniif is distributed through the beds, at right angles to the 
cleavage, occurring of various sizes and conditions, the smaller examples 
being remarkably like those from the Welsh slates. In the larger speci- 
mens, however, the branches are generally less curved, and more diver- 
gent. PL IV., Fig. la, represents the usual form of the Irish specimens, 
of which 15 is a portion enlarged ; there are, however, variations in the 
amount of divergence, some of which may be caused by lateral pressure, 
as shown in Fig. Ic, The cell denticles, which are very clearly defined, 
appear to be more attenuated than those of the "Welsh specimens, and 
consequently to terminate in a sharper point turned downwards ; the 
filamentary axis connecting the branches is somewhat longer. These ap- 
parent differences may, however, arise from its better state of preserva- 
tion, and the condition of the deposit in which it occurs. 

Nearer the Bellewstown race-course, in a plantation a short dis- 
tance from the main road to Duleek, is an old and somewhat extensive 
quarry in the Lower Silurians, consisting of beds of gray and brown, 
more or less sandy shales, very ferruginous when weathered, and dip- 
ping W. about 20°. During the sbert time of my visit I collected fossils 
from some of these beds, consisting of Trilobite fragments, probably 
belonging to Acidaspis and Asaphus, small univalve shells of the genera 
Cyclonema, Raphistoma, and Ecculiomphalus, several species of Brachio- 
pods, amongst them being Zeptana sericea and Strophomena depressa, 
as well as a species of Theca, and the branching variety of the small 
coral, Stenopora fibrosa^ so abundant throughout the Silurian series. 
From the general character of the fossils, I should consider these beds to 
be of Caradoc or Bala age, and therefore to overlie the Graptolite slates 
before mentioned ; they bear considerable resemblance to deposits be- 
lieved to be of the same age in the county of "Waterford, and would, 
doubtless, if well searched, yield, like them, many interesting organic 
remains. 

The fossil locality I have next to notice, which I believe to be the 
equivalent of the Llandoilo flags, was discovered by Mr. Q. H. Kina- 
han, of the Geological Survey, on the western flank of the Slieve 
Bemagh mountains, in the county of Clare, and is remarkable for 
the abundance of Graptolites, of several species, and the interesting 
Pteropod shells accompanying them ; the black slates in which they 
occur being exposed in a stream, forming the boundary of the town- 
lands of Belvoir and Crag ; the beds are highly inclined, and readily 
separate into layers. The prevailing form is the double Graptolite, 
Diplograpsua pristis, and its variety D, sealartformis ; this charac- 
teristic species is distributed over the surface of the various layers 
in great profusion; and although much compressed, as usually the 
case with fossils enclosed in slates of this character, they are remark- 
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ably well defined. Examples were collected of various sizes and con- 
ditions, some of them showing at both extremities a fine thread-like 
axis continued beyond the serrated outline of the cells ; at the upper 
extremity this portion of the axis, devoid of cells, is of greater diameter 
and length than at the lower, being in one specimen, Fig. 2a, more than 
an inch long, whilst at the opposite end it is a mere filament, seldom 
extending beyond yV^^s of an inch ; this peculiarity has been represented 
by Mr. James Hall, in the Pal8Bontx)logy of New York,* whose figures of 
D. pristis from the IJtica slate and Olive slate of the Hudson's Bay group, 
appear to be identical with our specimens. Dr. H. B. Geinitz, however, 
in Ids fine work on Graptolitesf refers Hall's figures to D, dentatus. 
General Portlock, in his Geological Report on Londonderry, &c4, gives 
several figures of double Graptolites, some of which he refers to D. 
pristisy qjjiers to Z). /o/«Vw?^m«, Murchison : one of these, Fig.UO, shows 
the axis extended for some distance beyond the serratures at one ex- 
tremity, as in the Belvoir specimens j Pigs. 9 and 1 1 on the ^ame plate 
also resemble specimens from that locality — ^they are, however, referred 
by Dr. Geinitz to B, foliaceu%. Under the same name Professor Hark- 
ness also figures Graptolites from the Dumfriesshire slates, an identifi- 
cation which is confiraiedby Dr. Geinitz. These Scotch examples appear 
to me to be undistinguishable from our Belvoir specimens, and they 
are, I think, correctly referred by Professor Morris, in his catalogue of Bri- 
tish fossils, to D.pristis, From these instances it will be seen that much 
confusion has arisen with regard to the identification of fossils with this 
species by various authors, arising from the great similarity of character 
between the species, some of which will possibly prove to be synonyms, 
when the group of Graptolites is more fully worked out. The most 
universally distributed Graptolite throughout the slate rocks of Llandeilo 
age in the IJnited Kingdom is certainly Diplograpms (Prionotus) prtstu, 
Hisinger. Under these circumstances, therefore, I have thought it ad- 
visable to refer the specimens under consideration to that species. Those 
showing prolonged axis beyond the cell denticles (represented on Plate IV., 
Figs. 2a, h, e), are mostly of the variety figured by Hisinger as Prionotus 
scala/ris — B, scalariformis, Geinitz, a variety considered by M. Barrande 
to be merely a modification arising from lateral pressure. On the slabs 
from Belvoir they are, however, generally found grouped together, and 
seldom accompanied by the serrated form of D.pristis, Fig. 3a, h. All bear 
the same character of a non- serrated outline, with alternate horizontal 
cell divisions on each side of a central axis, the portion of the axis con- 
tinued beyond the cells being much longer and of stouter proportions, 
in some specimens swelling out and channelled, as in Fig. 2h. In the 
distinctly serrated forms very few have the axis continued beyond the 
serratures ; and where observable, it is generally shorter, and of a much 
finer character. From the study of these specimens, I am, therefore, 

* Nat. Hist, New York, part vi. ; Palaeont., vol. i., pi. 72, fig. 1. 

t Die Graptolithen, &c. Leipzig, 1852. 

X Geological Report on Londonderry, Tyrone, and Fermanagh, pi. 19. 

JOTJEN. QEOL. SOC. DUB. — VOL. IX. 2 S 



iiib^V' 



304 JOURNAL or THE GEOLOGICAL SOCIfiTT OP DUBLIN. 

inclined to doubt whether it should not still be retained as a distinct 
species. 

Some of the serrated Grapolites exhibit remarkable long filaments 
proceeding from the cells, similar to B. dentatus^ Brongniart, as figured 
by Dr. Geinitz,* but still more like Z>. ( GraptoUthua) mucronatus, Hall,f 
a species to which I have referred them, and which is considered by Dr. 
Geinitz to bear the character ofdetUatus, These are shown at Figs. 4a, h, c. 
Fig. 4« represents the largest example of this peculiar species ; it has 
a very short and fine axis, continued beyond the filamentary cells. Fig. 4b 
is taken fi-om a specimen which is bent and twisted in a singular man- 
ner, showing the remarkably long filaments proceeding from the cells. 
Fig. 4c is from a short and probably a young individual, somewhat ap- 
proaching in form B. folium , Hisinger, and having an axis nearly as long 
as the part covered by the cells. Possibly these forms may pro^e merely 
varieties oi B.pristia, 

A peculiar and very distinct form of Graptolite (Fig. 5a, h, c), abun- 
dant in these slates, resembles so much the figures of Oraptolithus gror 
ctluy Hall, J that I have without hesitation referred it to that species. 
It appears to have been spirally curved, branches being given off from 
the main axis at regular intervals, some of which show distinctly the 
cell denticles, a portion of which is enlarged at 5h, In some of the spe- 
cimens (as in Fig. 5c) there is an extraordinary lengthening of the 
branches, which are bent and twisted about in all directions. This re- 
markably graceful and elegant form of Graptolite is somewhat allied to 
Eastrites peregrinus, differing from it, however, in the greater length of 
its branches and in their being provided with numerous cell denticles. 
Being doubtful as to the genus in which to include this remarkable form, 
I retain it provisionally under the general generic term given it by Mr. 
Hall ; Dr. Geinitz does not, however, consider it to belong to the group 
of Graptolitcs, but rather to that of the Sertularidae.§ 

The only other GraptoUtes collected at this locality which I have 
been enabled to determine are the single forms, Graptolithus NilsBoni 
and G,priodo7i; the latter species, which is most abundantly distributed 
throughout the lower Silurian rocks of this and the neighbouring county 
of Tipperary, occurring at more than fifty localities examined by the 
Geological Survey, is here very scarce, two or three examples only hav- 
ing been met with. 

Some interesting little fossils accompanying the Graptolites in these 
slates (to which Mr. J. B. Jukes first called my attention), I beielve to be 
Pteropods, and to belong to the genus Theca {Pugmnculus, Barrande); the 
impressions of these delicate little shells are scattered over the surface 
of the slates in various positions, sometimes occurring in great profu- 
sion in groups of larger and smaller sized individuals ; I have named 

♦ Die Graptolithen, &c., pi. 1, fig. 26. 

f Nat. Hist., New York, part iv., PalaBontology, vol i., pi. 73, fig. 1. 

X Nat. Hist of New York, part vi., vol. i., pi 74, fig. 6. 

§ Die Graptolithen, &c», p. 19. 
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them Theca cometotdes, from the resemblance they bear to the appear- 
ance of a comet in motion. PL lY., Fig. Sa, represents a group of 
the natural size. These very thin, conical, and flexible shells are of 
various sizes, from the tenth of an inch to half an inch in length, the 
largest having a diameter of about the eighth of an inch. Commencing 
from a distinct point, they gradually widen out, the impression becom- 
ing fainter and less distinct towards its widest extremity, which is 
without any definite outline. The point is in some cases bent, and the 
shell slightly curved, showing its extremely thin and membranous cha- 
racter. Fig. Sh is an enlarged view of one of these, on which are faint 
indications of annular markmgs like septae. 

The Silurian rocks of parts of the counties of Tipperary and Clare, 
where examined by the Geological Survey, have yielded a large amount 
of fossils of a very interesting character, amongst which are several new 
species, and others new to Britain, which are described in the Palaeonto- 
logical notes to the explanation of Sheet 133, &c., of the maps of that 
district, just published. 

Amongst the Graptolites, some remarkably fine specimens of the 
common single form, Crraptoliihm priodon, were obtained by the fossil 
collector^ Mr. Charles Galvan: one of these, although incomplete, mea- 
suring fourteen inches in length ; others, procured from nodules and 
grit beds, are in an uncompressed form, showing the structure remark- 
ably well. A small branching species from near Borrisoleigh, in the 
county of Tipperary, I believe to be undescribed, and have named it 
Graptolithus hamatuSj^ from the hooked character of a portion of its 
cells. Fig. Qa shows the natural size, and Fig. 65 the same enlarged. 

This Httle Graptolite, which is gracefully curved, after proceeding 
single for about half its length, becomes divergent, — the lower portion 
of the axis is famished with prominent cells, very much recurved; those 
on the branches being more distant, and much less prominent. 

The collection also includes another diverging Graptolite, Didy- 
mograpstia ( Cladograpaus) Forchhammeri (Geinitz),f from Kilnacreagh, 
in the county of Clare (Fig. la, 5), a species which has not hitherto been 
recorded as occurring in the United Kingdom. In this species the branches 
are long and straight, diverging from a central point, at an angle of be- 
tween 30° and 40°, and provided with numerous closely-arranged and 
somewhat rounded cell denticles, a portion of which is shown enlarged, 

Fig. n. 

The importance of Graptolites in determining strata of Silurian age is 
well known to geologists, they having never yet been found in any 
rocks of more recent formation. All the double forms are confined to the 
lower Silurian division, being most abundant in the lowest series of beds, 

' ♦ I had referred this new form of branching Graptolite to the genus Didymograpsua 
(see explanation to Sheet 133, before quoted), but in deference to Mr. J. W. Salter's opi- 
nion, I have now included it under that of Graptolithus. 
t Die Graptolithen, &c, pL 6, fig. 28-31. 
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equivalents of the Llandeilo flags ; one species only of this remarkably 
characteristic group, the Orctptolithus priodon, a single form, ranging 
through the series from lower to upper Silurian. 

ANNUAL GENERAL MEETING, WEDNESDAY, FEBRUARY 12, 1862. 

The Rev. Samuel Haxtohton, President, in the Chair. 

The following Report from Council was submitted and adopted :~ 

kepobt. 

The Council have the satisfaction of reporting to the Society, that it con- 
tinues to maintain the prosperity and activity which have characterized 
it during preceding years. 

Some loss has been sustained by the decease of Members, among 
whom the Council regret to mention the name of Mr. M*" Adam, of Bel- 
fast, one of the original Members of the Society, and well known to all 
British Geologists for his knowledge of the structure of Antrim and its 
borders, and his collection of the fossils of that district. 

Notwithstanding this loss, and that of four other Members by death, 
and eight by other causes, the number of our Members has been increased 
by two during the past year. 

The Treasurer's balance sheet will show that our finances are in a 
satisfactory state,— inasmuch as there was a balance of £28 4«. Qd. to our 
credit on the 31 st of December. The remainder of Mr. Gill's account 
for printing our journal, viz. £26 5«. 3d, has since been paid, thus dis- 
charging £dl the liabilities due on the double number of our Journal, 
which has been distributed to our Members during the past year. 

The property of the Society now consists of a sum of £100 in the 
Government funds, and the Books, Maps, and Furniture in the Coimcil- 
room, which have been valued at £200. There is, then, a total value of 
£300, to represent the Life Compositions of the Members. The Compo- 
sitions of the existing Life Members would amount to a sum of £465. 

In the Appendix will be found: — 

1st. A list of all the Members now on the books of the Society. 
2nd. A Hst of the Members gained and lost during the year. 
3rd. A list of the Donations received during the last year. 
4th. A list of the Societies and Institutions to whom a copy of our 
Journal is regularly forwarded. 

5th. An abstract of the Treasurer's accounts for the year 1861. 
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APPEiraiX TO A]!TNTJAL REPORT. 



No. I. 
LIST OF MEMBERS, CORRECTED TO JANUARY 31, 1862. 



Members are requested to correct errors in this Zisty by letter to the 
Rev. Samuel Haughton, Trinity College, Dublin, 



HONORARY MEMBERS. 
Elected. 

1844. 1. Bou6, Ami, For. Mem., L. G. S., Paris. 

1861. 2. Daubree, M., Membre de I'lnstitute, 91, Rue de Greville, St. Germains, Paris, 

1861. 3. Delesse, M., Ingenieur des Mines, Paris, 

1861. 4. De Serres, M. Marcel, Montpelier, 

1861. 5. Deville, M. Charles, Paris. 

1861. 6. Deville, M. Ste Claire, ParU, 

1861. 7. De Koninck, M. L., Liege. 

1861. 8. Geinitz, M. H. B., Dresden. 

1844. 9. Lyell, Sir Chafles, F. R. S., 63, Harley-street, W., London. 

1861. 10. M'Clintock, Sir Leopold, R. N. 

1844. 11. Murchison, Sir Roderick I., F. R. S., 16, Belgrave-squarcy London, 

1832. 12. Sedgwick, Rev. A., F. R. S., Cambridge. 

HONORARY CORRESPONDING MEMBERS. 

1854. 1. Thomas Oldham, F. R. S., India. 

1864. 2. Arthur A. Jacob, C. E., India. 

1856. 3. Joseph Medlicott, India. 
1859. 4. John Gordon, C. E., India. 

1859. 6. Henry J. B. Hargrave, C. E., India. 

1859. 6. John Hime, C. E., Pernambuco, 

MEMBERS WHO HAVE PAID LIFE COMPOSITION. 

1853. 1. Allen, Richard Purdy, 10, Besboro' -terrace, N. C, Road. 

1861. 2. Armstrong, Andrew, Claddagh, Bray. 

1861. 8. Brown, Markham, Connoree Mines, Ovoca. 

1867. 4. Carson, Rev. Joseph, D. D., F. T. C D., Trinity College. 

1861. 5. Connolly, J., Kilmore^ Artane. 

1832. 6. Davis, Charles, M.D., 33, York-street. 

1857. 7. Dowse, Richard, Mountjoy-square. 
1861. 8. Fottrell, Edward, 86, Har court- street. 
1867. 9. Greene, John Ball, 6, Ely-place. 

1857. 10. HaUday, A. H., A.M., F. L. S., M. R. I. A, Har court-street. 

1831. 11. Hamilton, Sir W. R., M. R. I. A., Observatory, Dunsink. 

1848. 12. Haughton, Rev. Professor, F. R. S., 40, Tnnity College. 

1850. 13. Hone, Nathaniel, M. R. I. A., St. Doulough's, Co. Dublin. 
1861. 14. Hone, Thomas, Yapton, Monkstown. 

1831. 15. Hutton, Robert, F. G. S., Putney Park, London. 

1851. 16. Jukes, Joseph Beete, F. R. S., 51, Stephen* s-green. 
1834. 17. King, Hon. James, M. R. LA, Mitchelstown, 
1866. 18. Lentaigne, John, M. D., Great Denmark-street 

1848. 19. Luby, Rev. Thomas, D. D., F. T. C. D., Trinity College. 

1851. 20. Malahide, Lord Talbot de, F. R. S., Mcdahide Court, Malahide. 



BK^^^i 



308 JOURNAL OF THE GSOLOOlCiJ:. SOCIETT OF DXJBLHf . 

Elected. 

1838. 21. Mallet, Robert, C £., F. R. S., 1, The Grove, Clapham-roady London. 
1846. 22. Murray, B. B., 6, MarteUo-mrenuet Kinggtuten. 

1859. 23. Ogilby, William, F. R. 8.^ Liideen, iJunmeiHa^h, Co. Tyrone, 

1849. 24. Sidney, F. J., LL. D., 10, Rtrberi-MtrtH. 

1851. 25. Whitty, John Irvine, LL. D., Henrietta strefL 

MEMBERS WHO HIVE PAID HALF LIFE COMPOSITION. 

1831. 1. B^UU(^, Hev, James KenntHiy, D. D., Ardireaj Eiewartstoum. 
1864. 2. Bamea, F^dward, BaUtfrnuriii^h, Co. Wicklam. 

1832. 8. Bryce, Jamea^ High Schotfl, Gifit^ouf. 
1861. 4. BusU-cd, Dr., Catth Grr^oiy^ Ttale^, 

1855. 6. OUrke, Edwarrl, M. D., 3, FraHAfort Bitildinff^, Bathgar. 
1864. 6. Clemes, John, Lupanurc Mine, Gifndaioughy Co, Wicklow, 

1857. 7. Crawfofdt Robert, C. E.j care of Mettra. Peto and Bette, 9, Great George^*- 

utreft^f Hettminster. 
1861. 8. Crosliiet Gwrgt^, Aniftrt Abbey, Ardfert, Dral^, 
1861. 9. Dunally, Lord, A'iV/j'JI/* X^nft^h. 

1856. 10. Da Noj-^r, G. Y., U, K. L A,, Dunhe^ Frank/ort-avenuef Rathgar. 
1832. 11. Dunraven, Earl of, F. R, S.» Adare^ Co. Limerick* 

1836. 12. Enniaklllen, Earl of, F, R. S., M, H, I, A*, Florence Court, EnnUkillen. 

1844. 13. liUmoiide, Sir Thomas, Bart, BL U. L A., Johnstown Castle, Wtxfard, 
1854. 14. YmU Frederick J-, 51, Stephen^ M-grtefi, 

1853. 15. Ilarkness, Frofetaor, F, G. S,, Quf^n'e College^ Cork. 

1856. 16. Haughtori, Lieut John, R. A., Sl Helena. 

1857. 17. llfloghton John Hancock, Esq., Carlow^ 
1861. 18. Earte, W., C. Ev, Donegal 

1850. 19. Head, Heniy, M D., Lower FiUisittimm-wtreet, 

1858. 20. Hill, J., C. E., Tullamore. 

1840. 21. Jackson, James E., Tullidtrr^, Blacftwatertou^n. 

1839. 22. Jamca, Sir H , Colonel, K.E., F,H.S., Ordnmnefi Ssrveg Office, Southampton. 
1832. 23. K(Jiimey, Thomas, PailMsgreen, Co. Lhneiick. 

1857. 24. Kt^ane, Marcus, Beech Furk^ Entth^ Co,, dare. 
1835. 25. KfAh\ John, 38, MQUnfphasant-sqHare, 

1853. 26. Kinahan, Gerrge 11,, St. Kitda^ Sandyeftne, DalAey. 

1839. 27. I^ini?do\TlJe, Marquis of, a 4, Berfieietf-aquare, Lffndan. 
1838. 28. Larcom, Sir Thomas, B E., LL. D., F- R. 3,, P/ttemxPark. 

1858. 29. LtM^chj Lieut- Colonel, B. E., Movntjo^ JiarrocA*, Phoenix Park. 

1840. 30. Lind^y. Henry L,, C. E, 

1840. 31. Montgomery, Jamos E., M. E. I. A, 

1856. 32. Molony, C. P.» Capt-, 23th Regt, Madrat H* L, per Meawrt. Grinlay and 
Co, J 3, Cornhilfi Tendon . 

1856. 33. Medlicott, Henry, Roarkee, Bomhag, 

1857. 34. Mivof, Rev. Jacnes, Rectorg, Moifie, Newtoittmiemart, Co. T\prone. 

1845. 35. Neville, John, C, E., H. R. I, A., Btindalk. 

1852. 36. O' Kelly, Joseph, 51, Stephen" s-gteen. 

1844. 37. Palmeiiton, Viscouut, G. C. B*, M. P., 4, CarlUm Gardens, London. 

1832. 38. Ponlock, Major-Gen,, R. E., F.R 3,, 68, Queen's Gardens, Hyde Park. 

1832. 39. Rennj', Henry L., R, E., Canada. 

1854. 40. Smyth, W, W-, F. R. 9., Jtrmgn-sinetj Limdnn, 
1832. 41. Tighe, Right Hon, Wilham, Woofhtack, Inniitiogue, 
1834. 42. Verschovlts Archdeacon, RaihbtJtrron^ CoUoon^g. 

1853. 43. Webflter^ William B,, 104^ Grajton-eireet 

1861. 44. Whitney, C. J., Bfoojufeld Bouae, Ctrctdar-roadt S. 

1846. 45. Willson, Waiter, 61, Step hen' a- green. 

1854. 46. Wyley, Andrew, fil, Stephen^ s^green, 

1857. 47. Wymie,Arthiif B., F.Q. a, 51,^epAttiV-£rre^- 
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1861. 1. Andrews, William, The Hill, Monkstovm. 

1831. 2. Apjohn, James, M. D., F E.S-t South-hiU House ^ Blaekroch 

1867. 3. Baily,W. H., F. G. S., 51, Bt^hsfCiffreen. 

1867. 4. Bandon, Earl of, C^isth Bernard, Bandon^Co.Cork, 

1859. 5. Barker, Jnhn, M- B., 64, Waterloo-roait 

1861. 6. Barrington, C. E., Fatsttroe^ Bra^f* 

1855. 7. Barton, H. M., 6, Foftar-plaet. 
1861. 8. Barton, John, Sione Hsusa, 

1869. 9. Battersby, Francia, M* D-^ WttrriHfftim*place, 

1844. 10. Bcctive/Earl of, Headford^ Kelh. 

1858. 11. Bermingiiam, J>, J/i7/&roo*, Tuam. 

1861. 12. BUke, E. H., Farmers' Chth^ S^t€kt>iltf*street 

1867. 13. BoUoD^ GeorgCj Jun., 6, £^iif'plaee, 

1861. 14. lioUori, TI- E., FiUtmllmm l.od^e^ Biackroek. 

1831. 16. Brady, Ri^fbt Htm. Mruiiere, Chancellor^ 26, Upper Pumhrokestreet. 
1861. 16. Brownrigf?, W, B., 18, ^4<£tf^ffirfe-roarf. 

1840. 17. Ciillwell, Koben» M, R. L A, 25, Herbert-pfa^. 

1867. 18. Carte, Alexander, A 31, M. D,, Hat^al Dublin Soetehf. 

1868. 19. Cotton, Charles P., C. E., G. S. ^ If. R., Nenagh. 
1834. 20. Croker, Charka P., M. D*, 7, Merrian-aquttre, Wegt. 

1846. 21. D'Arcy, Mftlthew, IVL R. L A,* Jnc/wr Mrewttr^, UMher-atreet. 

1861. 22. Didkinsot], Sir D- J., Mmmtjotf^ptaee. 

1849. 23. IJi-mntn^, Samuel, C.K, LL* D., 6, Trinity CoUe^. 

1832. 24. Dublin, The ArcJiliishop of. The Palace, SUphen'^-ffrtm. 

1852. 25. Doyle, B, J., Martelh-terrace^ SandtpnovnL 

1853. 26. Db Vesci, Lurd, J 6fceyfe(> /iswte, Abheifhix. 

1856. 27. Fleming, Lionel J., C E., 2, mHiietta-street. 

1857. 28. Ffitlij K. J,, C, E., l,einBter-road, Uaihmines. 

1858. 29. Gagea, Alphoiisc, M. H. I. A., 51, Stephen' i-greeti. 
1849. 30. GulbraUh. Rev. Joseph A., h\ T. C. D*, Trinity €oU^, 
1856. 31. Ganley, Ftttrick, 6^ FJy plti^e. 

1861. 32. Gilkapic, W., 24, Menion-atrttt, 

1861. 33. Greene, F. W., 46, DameaireH, — 

1869. 34. Greenj Murd^ick, 52, XoK?fir 5flEfiPi7?e-ifr*fl*. 
1831. 85. Griffith, Sir R., B(irt,, LL. D., 2, FitzwUUam^ptate. 

1852. 36. Gonion, Samuel, BL D., 11, Hume-atreeL 
1856. 37. Good, John, Citsf-qnay. 

1867. 38. Hampton, Thomaa, C, E., 6* Ely-place. 

1848. 39. Ilanrey, Profeesor, M. D., F. R. S., 40, THnity 0??%*. 

1861. 40. Hone, Joicph, Jtin,, 36, L^teer I^eManstreet. 

1861. 41. Hudson, A., M.D., iWemoii'*$tfff«. 

1861. 42. Hiimplireyj H. T,, B^oodi'mi^ Mirrmn-avmuc. 

1861. 43. Hutton, E., M. D., 5, Menion'tquare. 
1834. 44. H u tton, Th omas, F, G, S. , 1 1 6, S« w mer- kUL 

1862. 45. Jtillett, Rev. Professor, F, T* C, D., M. R. f. A., G, Trinity College. 
1842. 46. Jennings, F. M., M. R. L A., F. G. S., Brown-street^ Cork, 

1861. 47. JolinBton, C. F., 9, Mmtaee-sircet, 

1858. 48. Jonea^ William, C. E., G, FJy-place. 

1861. 49. Joy, R, 33, Mmntjoy-f^uore. 

1856. 60. Kiualmn, J. li-, M. D., M. R, I. A., F. L. S., St. Kilda, Sandycove^ Dalkey, 

1853. 61. Kingsmillj Tlioniaa W., Jun., Sidm&nton, Bray, 
1861. 62. L'Mvi^. W,, C. E., 13, Ntimti-ntrttL 

1861. 63. Lisabe, F., C. E., 42, SackmUe-BtreeL 

1831. 64. Uoyd, Rev. Humphrey, D. D., F. T. C. D., 35, Trinity College, 

1861. 66. Lyster, J., C. E., StiUorgan Lodge, Stillorgan. 

1866. 66. M'Causland, Dominick, 12, Fitzgihbon-steeet. 
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1852. 74. Sanders, Gilbert, M. R. I. A., 2, Foster-place. 
1854. 75. Scott, Robert H., A. M., 13, Suffolk-street. 
1857. 76. Stack, Rev. Thomas, F. T. C. D., Trinity College. 
1859. 77. Stokes, William, M. D., Merrion-square,' 

1861. 78. Stoney, Bindon, C. E., 89, Waterloo-road, 

1857. 79. Tait, Alexander, C. E., Santry. 
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8. Jones, R. J., Drogheda Railway Company. 
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11. Owen, W.E., 30, Trinity College, 
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14. Shillington, H., 17, Grantham-street. 

15. Scott, J. M., Trinity College. 
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HONORARY MEMBER. 

1. M'aintock, Sir Leopold, R.N. 
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1. Armstrong, Andrew, Claddaghy Bray. 

2. ConnoUy, J., Kilmore^ Artane. 

8. Hone, Thomas, Yapton^ Monkatoum, 

MEM^Bb^ WHO HAVS PAlD EtAt.F LIFE COMPOSITION. 

1. Busteed, Pr., Cattle. Qregory^ TraUe. 

2. Harte, W., C. E., Donegal 

3t Wliitney, C. J., Spscarberry^ Co, Cork. 

, . . . . ANNUAL MEMBERS. 

1. Blake, E. H., Farmers' Club^ Sackville^reet, 

2. Bolton, H. Bi, Fitzwilliam Lodge^ Blackrock, 
8. Dickinson, Sir D. J., Mountjog -place, 

4c. Hudson, A., -M.D.j MerrioH-aquaare^ . 

6. Humphrey, H. T., Woodmew^ Merrion-avenve. 

6. Johnston, C. F., 9, Eustace-street. 

7. Lewis, W., C. E., 13, Nelson-street. 

8. Patterson, B. T., C. E., 206, Brunswick-street. 



MEMBERS LOST. 

DECEASED. 

Life Members. 

1. King, John-, Dame'Street, 

2. Jones, Rev. H. H., Adare, Co. Limerick. 

; B. "Mi^Adam, James^lOjCollege-streetf Belfast. 

, Annwfl. Members. 

^ 4. Farran, Charles, M. D., Feltrim, Malahide. 
6. Gyles, A. McGwire, Enniscorthg. 

H9SXGNSD.. . 

6. Crsug, G. A., Elg-place. 

7. Foot, Willi&m, Rutland-sqitare. 

8. Longfield, Rev. George, Trinity College. 
' 9. Waller, J. F., LL; '©.', 'H^rhert- street. 

SVBSCitlPTltONS' IN ARREAR. 

10. M^Guire, Thomas, Kildare^street, 

11. O'Grady, M. T., Blessington-street. 

12. Robinson, Hartstonge, Malahide. 

13. Smith, George, College-greet*. 
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State of the Society at the commencemeDt of — 

Honorary Members, 
Corresponding do., 
Life do., 



Annual do., 



Year 186L 


Year 1862. 


. . 11 . . 


. . 12 


. . 6 . . 


. . 6 - 


. . 68 . . 


. . 72 


. . 89 . . 


. . 86 



174 176 



No. III. 

DONATIONS RECEIVED TO 3l8t JANUARY, 1862. 

Albany. — Annual Report of the Trustees of the New York State Library. 42 and 43. 

Presented by the State Library. 
■ Guide to the Geology of New York and to the State Library. Presented by the 

State Library. 
Annual Reports of the Regents of the University of the State of New York. 73 

and 74. Presented by the State Library. 

Annual Reports of the Regents of the Univeraty of New York on the Condition 



of the Cabinet of Natural History. 12, 13, and 14. Presented by the State Library. 

Berlin. — Zeitschrift fiir die Gesammten Naturwissenchaften, Vols. XIII., XIV. Pre- 
sented by the Editors. 

Zeitschrift fiir Allgememe Erdkunde, Nos. 87 to 100. Presented by the Geogra- 

phical Society. 

. Zeitschrift der Deutschen Geologischen Gesellschaft, Vols. I. to XII. Presented 



by the Geological Society. 

Boston. — Journal of the Boston Natural History Society, Vol VII., Parts 1, 2, 3 ; 
Vol. VIIL, Part 1 ; and Proceedings, pp. 146-240. Presented by the Society. 

Brussels. — Annuaire de rAcademie Roy ale, 1861. Presented by the Academy. 

Bulletin de TAcademie Royale, Nos. 9, 10. Presented by the Academy. 

Calcutta.— Annual Report of the Geological Survey of India, 1869-60. Presented by 
Professor Oldham. 

■ Memoirs of the Geological Survey of India, Vol. II., Part 2. Presented by the 

Survey. 

Canada. — The Canadian Journal of Industry, Science, and Art, Nos. 31 to 36. Pre- 
sented by the Editors. * 

Reports of Progress for 1853, 4, 5, and 6 of the Geological Survey of Canada, 

and a Volume of Plans thereto appended. Presented by Alderman Thomas Martin. 

Cornwall — Annual Report of the Royal Cornwall Polytechnic Society, 1860. Presented 
by the Society. 

Dijon.— Memoirs de L' Academic Imp6riale de Dijon, 11 Vols., Ist Series; 7 do., 2nd Se- 
ries. Presented by the Academy. 

Monograph of the Genus Glyptodon, by M. D. Nodot. Presented by the Aca- 
demy. 

Dublin.— The Dublin Quarterly Journal of Science, Nos. 1 to 4. Presented by the Edi- 
tor. 
. Journal of the Royal Dublin Society, Nos. 1 to 23. Presented by the Society. 

The Atlantis, Nos. 1 to 6. Presented by Professor Sullivan, the Editor. 

Proceedings of the Royal Irish Academy, Vol. VII., Parts 1 to 12. Presented by the 

Academy. 

. Proceedings of the Dublin University Zoological and Botanical Association, 



Vol. II., Part 1. Presented by the Association. 

. 6 Quarter Sheets and 2 Sections of the Geological Survey of Ireland, and 5 Books 



of Data. Presented by Sir R. Murchison, Director- General. 
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Dablin. — On a New Barometric Formula for Moraitaiu-Heights, &c., by Henry L. Renny, 
M. R. I. A. Presented by the President, the Rev. S. Haughton. 

On the Constants of the Barometric Formula, by Henry L. Renny, M. R. I. A^ 

Presented by the President, the Rev. S. Haughton. 

' On the Genus Oldhamia, by Dr. Kinahan. Presented by the President, the Rev. 

*S. Haughton. 

On the Intensity of the Earth's Magnetic Force, by the Rev. H. Lloyd, D. D. 

Presented by the President, the Rev ' S. Haughton. 

On the Light reflected and transmitted by thin Plates, by the Rev. H. Lloyd, D.P. 

Presented by the President, the Rev. S. Haughton. 

On t^e Radiation of Heat by Gases and Vapours, by professor Tyndal. Pre- 
sented by the President, the Rev. S. Haughton. 

On the Occurrence of Flint Implements associated with the Remains of extinct 

Species, by J. Prestwich, F. G. S. PreSented by the President, the Rev. S. Haughton. 

On the Lifting Power of the Electric Magnet, by the Rev. T. R. Robinson, D.I>., 

Part 3. Presented by the President, the Rev. S. Haughton. 

The BlowpipeYade Mecum, deduced from the original Observations of Dr. Aquilla 

Smith ; edited by the Rev. S. Haughton, F. T. C. D., and R. H. Scott, M. A. Pre- 
sented by the Editors. 

Edinburgh — Transactions of the Scottish Society of Arts, VoL VIL, Part 1. Presented 
by the Society. 

Glasgow.— Proceedings of the Philosophical Society, Vol. V., Part 1. Presented by the 
Society. 

Kilkenny. — Proceedings and Papers of the Kilkenny and South-East of Ireland Arch»o- 
logical Society, Nos. 28 to 34. Presented by the Society. 

Konigsbei^. — Schriften der Kdniglichen Pbysikalisch-Oekonomischen Gesellschaft, 
1860-61, Vol. I., Parts 1 and 2. Presented by the Society. 

Lausanne. — Bulletin de la Society Vaudoise des Sciences Naturelles, No. 47. Presented 
by the Society. 

Leeds.— Annual Report of the Leeds Philosophical and Literary Society, 1 860-6 1 . Pre- 
sented by the Society. 

' Proceedings of the Geological and Polytechnic Society of Yorkshire, 1860. Pre- 
sented by the Society. 

Liverpool. — ^Proceedings of the Literary and Philosophical Society, No. 16. Presented 
by the Society. 

Transactions of the Historic Society of Lancashire and Cheshire, No. 11. Pr^ 

sented by the Society. 

London. — Quarterly Journal of the Geological Society, Nos. 66 to 68. Presented by the 
Society. 

Proceedings of the Royal Geographical Society, VoL V., Parts 1 to 6 ; VoL VI., 

Part 1. Presented by the Society. 

. Journal of the Royal Geographical Society, Vol. XIII. Presented by the So- 



ciety. 

Catalogue of the Library of the Royal College of Surgeons, Nos. 1 to 4. Pre- 
sented by the CounciL 

■ Notices of the Proceedings of the Royal Institute of Great Britain, Part 11. 



Presented by the Institution. 

Proceedings of the Royal Society, Nos. 43, 44, 46. Presented by the Society. 

Abstracts of the Philosophical Transactions and the Proceedings of the Royal 

Society, Vols. I. to X., ; pp. 1-392, Vol. XL Presented by the Society. 

. Report of the British Association, Oxford, 1860. Presented by the Association. 



Proceedings of the Zoological Society, Parts 1, 2, 3. Presented by the Society. 

Journal of the Proceedings of the Linnean Society, Vol. V., Parts 18 to 21, and 

1 and 2, Supplement to Botany. Presented by the Society. 

• Instructions for taking Meteorological Observations, by Colonel Sir H. James, 



R. E. Presented by the Secretary of State for War. 
Manchester. — Transactions of the Manchester Geological Society, Nos. 4 to 9. Presented 
by the Society. 



314 JOTTBSTAL OF THE GEOLOGICAL SOCEBTT OP DT7BLIK. 

Montreal. — The Canadian Kataralist and Geologist, and Proceedings of the Katoral His- 
tory Society of Montreal, Noa. 1 to 6. Presented by the Society. 

Maoich. — Magnetische Ortsbestimmnngen in Baiem, &c. (Lamont), Vols. L and II. 
Presented by the Koyal Academy of Munich. 

Abhandhingen der Math-Physik ; Classd. Vd. VIII., PSarts 1, 2, »; 'Pweented 

by the Royal Academy of Munich. * 

Sitzuogs-berichte der K. Baler. Akad. der Wissenschaften zu'Miincheft, Parts 8, 

4, and 5, 1860; Parts 2 and 3, 1861. Presented by the Royal Academy of Munich. 

Almanach der K. B. Akad. 1859. Presented by tbeRbyal Academy of UU" 

nich. 

. Monumenta S^cularia de 2tei]( Classe ^Untersnchuttgen liber die LIchtstarke der 



Planeten) von Seidell. Presented by the Royal Academy of Munich.- 

Newhaven. — The American Journal of Science and Art, Nos. 91 to 96. Presented-^ the 
Editors. 

New York. — Second Annual Report of the Trustees of the Oooper Uniofn' for the Advsnoe- 
ment of Science and Art Presented by the" Trustees.' 

Philadelphia. — Proceedings «f the Academy of Natural Sciences, pp. ^85-579w- Pre- 
sented by the Academy. 

. A Notice of the Origin, Progress, and present Condition t[>f tfae'AcHldetty «f Na- 

tural Sciences of PhUadelphfa. By W. W. Rushenberger, M. D. Presented by the 
Academy. •' 

. Transactions of the American Philosophical Society, Vols. I. to IX. Presented 



by the Society. 

Plymouth. — Annual Report of the Plymouth ^nstitnte, and DeT<m and OOmwallNa^iiral 
History Society. Presented by the Society. 

St Louis.— Trai^sactfons of the Academy of SdeneeA of St Louis, VoL I.-, No. -4. Pi«- 
sented by the Academy. 

Vienna. — Jahrbncb der K.' E. Geologischen Reidhsanstidt, 1859, Nos; 1 and 2; and 
1860, No. 2. Presented by the Editor. 

Washington.— Report of the Superftitindeiit ©f the Coast Survey* U.S.A.; for 1868i By 
Professor A. D. Bache. Presented by the Smithsonian Institution. 

. Researches upon the Venom of the Rattlesnake. By S. W. Mitdiell, M-. D. 

Presented by the Smithsonian Institution. 

Second Geological Report of Arkansas. P):esented by the Smithsonian Institu- 
tion. 

Annual Report of the Smithsonian Institution. Presented by the In^tntion. 

. Meteorological Observations made at Providence, R. I. By Alexis Caswell, Esq. 



Presented by the Smithsonian Institution. 

Meteorological Observations made near Washington. By N. D. Smith, M. D. 

Presented by the Smithsonian Itistitutlon. 

. On the Fluctuation of Level in the North American Lakes. By C. Whitlesey. 



Presented by the SmithsonilaH Institution. 

. i 
Presented by the Authors. 

Austin. — On a new Genus of Echinoderm. By Fort- Major Austin, F. G. S. 
Daubree. — Papers on the Possibility of Capillary Infiltration through porous Rocks. By 

M. Daubree. 

De Serres Des Especes Perdues et des Races qui ont Disparu, &c. 

Des Formations Volcaniques de I'Ard^che, 

De Quelques ParticulariteS des Formations Volcaniques, &c. 

— ^— Des Alterations que les Coquilles eprouvent pendant la Vie des Anlmaux que lea 

habitent, et memo apres leur Mdrt.' 

• Des Ossements Humains des Cavemes, &c. 

De la Classification Mineralogique des Metaux, &c. 

. — Tableau des Roches Plptoniques composees, &c. 

— Des ParticulariteS des Terrains Tertiaires, &c. 
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De Serres. — Des Rapports et des Differences des Terrains Cr^taces da Nord, et da Midi 

de France. ., ... 

Des Houilles S^ches on Maigres, nomm^es Stipftelu" 

• En Response au Memoire de M. Lacour sur TOrigine chez on People Noir et Afri- 

cain, de la langue Hebraique, &c. By Marcel de Serres. ' ''(>'• 
Felton. — A Stratigraphical Account of the Section from Atherfield to Rocken, and on 

the S. W. Coast of the Isle of Wight. By W. H. Feltoii,M. D., F. R. S. 
Homer — Address delivered at the Anniversary Meeting of the €teblogical Society of 

London. By Leonard Horner, Esq., F. R. S., President. • 
Kinahan. — On the Britannic Species of Crangon and Galathea. By J, R. Einahan,-M.D. 
Marchison. — ^Address delivered to the Greological Section of the British Association at 

Manchester, 1861. By Sir R. Marchison. . 
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Rouen, . . Academy of Science. 
St. Andrews, ' University Library. 
St. Louis, . . Academy of Sciences. 
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Stockholm, . Royal Academy of Science. 
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The ballot having closed, the following gentlemen were declared 
duly elected : — 

Peesident Rev. Professor Haughton, r.T.C.D.,r.It.S. 

VicE-PfiEsiDENTs Eobert Mallet, C. E., F. R. S. ; James Apjohn, 

M. D., F. R. S. ; Rev. H. Lloyd, D. D., F.R. S. ; Lord Talbot de Malahide ; 
Sir Richard Griffith, Bart., LL. D. 

TfiEASUEERs. — Gilbert Sanders, Esq. ; F. J. Sidney, LL.D. 

Seceetabies. — George MacDoweU, M. A., F. T, C. D. ; Robert H. 
Scott, M. A. 

Council. — Robert Callwell, Esq. ; John Kelly, Esq. ; John B. Doyle, 
Esq. ; J. R. Kinahan, M. D., F. L. S.; Alexander Carte, M. D. ; Samuel 
Gordon, M. D. ; Wm. H. Baily, F. G. S. ; Alphonse Gages, M. R. L A. ; 
R. S. Reeves, Esq. ; Rev. Joseph A. Galbraith, F. T. C. D. ; "William An- 
drews, Esq. ; Joseph Beete Jukes, M. A., F. R. S. ; E. Perceval Wright, 
M. A., M. D., F. L. Z. SS. ; B. B. Stoney, C. E. ; John Barker, M. B. 

The Rev. Samuel Haughton (President) proceeded to deliver the 
following 

ANNUAL ADDEESS. 

Gentlemen, — In offering you my congratulations at the close of another 
year of activity and usefuhiess, on the part of the Geological Society of 
DubHn, which I have the honour to represent, I have to deplore the 
unusual number of deaths that have occurred amongst us during the 
past year. 

Mr. John King, who so ably conducted the editorial department of 
" Saunders' News-Letter'' for many years, and was so well and favour- 
ably known in every relation of domestic and social life, succumbed, 
during the course of the past year, to an illness which had long im- 
paired his health, and against whose depressing influences he had cheer- 
ftilly contended for many months. 

The Rev. Henry Hampden Jones, who died during the past year, 
was early lost to science, and to a higher and holier cause, in the faithful 
discharge of the duties of which he contracted the fever by which he 
lost his life. He was known among us by his zeal as a collector of fossils, 
in which pursuit he was most successftil, and has left a monument of 
his industry, in the discovery of a new and unique Echinoderm of the 
carboniferous limestone of the county of Limerick, described in the 
Journal of this Society. 

Mr. James M'Adam, of Belfast, joined our Society in 1832, and was 
one of our original members. He died. in June, 1861, after a pro- 
tracted illness. I. gladly reproduce to you the following sketch of his 
career, drawn by one of his fellow-townsmen, who only speaks of him 
in those terms of praise, which all who knew him would willingly 
use : — 

" James M'Adam was bom in Belfast in January, 1801. After the 
early years of boyhood were passed, he entered the school then taught 
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by James Sheridan Knowles, and was, under the auspices of that gen- 
tleman, transferred to the Academical Institution of Belfast, on its 
opening, in 1 8 1 4. There his school education was completed, and studies 
of a higher order commenced. He afterwards became a graduate of the 
University of DubHn, being at the same time busily engaged in mercan- 
tile pursuits, and snatching from the intervals of recreation the time re- 
quired for the preparation of his collegiate course. 

" He had a peculiar facility in the acquisition of foreign languages, 
and throughout his life took pleasure in the perusal of scientific works 
or periodicals published on the Continent. But science, not literature, 
was his favourite pursuit ; and he especially devoted himself to the study 
of mineralogy and geology, particularly the geology of the counties of 
Down and Antrim. His collection of fossils, fllustrative of this district, 
is very valuable and extensive, and will, we hope, be yet applied to the 
furtherance of the object for which it was intended. 

** It was natural that he should be associated with men of science 
engaged in similar pursuits; he became, therefore, a member of the Geo- 
logical Societies of Dublin and of London. His published papers have 
appeared in the pages of scientific periodicals, and the proceedings of 
societies. Some of them, devoted to the geology of parts of Ireland, have 
been translated into German. 

** In his own town, he was ever ready to promote the advancement 
and the diffusion of scientific knowledge. He was one of the original 
members of the Natural History Society of Belfast, founded in 1821, and 
for forty years continued to take an active part in all its affairs. His 
fellow-members showed their appreciation of his services by electing him 
their President in 1860, which office he held at the period of his death. 
He was one of those by whom the Botanic Gardens were established, 
and for a number of years he acted as Secretary of the Royal Academical 
Institution. 

*' Towards the close of the year 1858, he delivered in the Museum, 
and for the benefit of that institution, a course of lectures on geology, 
which were largely attended, and did much to excite a desire in Belfest 
for the further prosecution of the study of that branch of science. 

'* Of his kindly disposition, and of those qualities that made him 
beloved in private life, we presume not to speak. We have confined 
ourselves to what pertains more properly to the development and pro- 
gress of 'his character as a man of science. Such of our readers as knew 
him not, and read here this imperfect sketch of his various labours, may 
fancy that he was a scientific recluse, living in this stirring town, but 
taking no part in the bustle of commercial life. Such, however, was 
not the case ; he was the senior partner in one of our large manufacto- 
ries, and sedulous in his attention to those daily duties that a life of 
business demands. But with him the cultivation of the intellect was 
never abandoned ; science and trade were united ; and our valued towns- 
man, whose death we now deplore, gives us another example of those 
qualities and attainments which exercise an elevating influence on a 
mercsmtile community." — Northern Whig. 
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Dr. Charles Farran was better known among us as a naturalist than 
as a geologist. He was a most distinguished member of the Natural 
History Society of Dublin, which has contributed to l^atural Sciende sa 
many distinguished names. 

He joined that Society at an early period of its existence, and during 
his membership he contributed many papers to its meetings, which may 
be found in its printed proceedings ; he also presented several rare mol- 
lusks, crabs, and fishes to its collection. Of his original discoveries, the 
most important will be found to have been among the moUusks. Of his 
valuable papers, the following may be enumerated : — 

1. On the discovery of Bulla hydatis, 

2. On localities for Helix piscinii, 

3. On the Pholadidae and Lithodomi of the coast of Waterford {2 

papers). 

4. On Pectunoulm OlycimeriB. 

5. On a Teredo JSforvegica. On Akera huUata. 

6. On the discovery of Limneua glaher, 

7. On a new species of Pentactes. 

8. On the genus Skua. 

9. On the Turnstone. 

10. On the marbled swimming Crab. 

11. On the Sprat fisheries on the coast of "Waterford. 

The Venerable Archdeacon Verschoyle, who died within the last few 
days, at the advanced age of 82 years, became a member of this Society 
in 1834, and was well known as a distinguished geologist by the publi- 
cation, in 1832, of his paper on the Geology of the North Coasts of the 
counties of Mayo and Sligo, in the Transactions of the Geological So- 
ciety* of London, at a time when many of those I now address were 
either learning to walk, or painfully making themselves acquainted with 
the mysteries of Latin Grammar and the Eule of Three. 

His description of the dykes of the north coast of the county of 
Mayo remains as yet the only description which we possess of that 
remarkable country ; and I am not certain that even our geological 
surveyors, when they come to describe that remote district, will find 
themselves obliged to correct much of what he has written, or compelled 
to add more to it than they have already done to other parts of the South 
and West of Ireland. 



In former Addresses to this Society, I have invited your attention to 
various astronomical theories of the original formation of our planet, of 
the internal heat of the globe at present, and of the causes of change of 
climate ; and in my last Annual Address I endeavoured to present to you 

* Trans. Geol. Soc., Loudon, 2nd Series, vol. v., p. 149. 
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my views of the physical causes of the elevation of our great mountam 
chains, and of the depression of our deep-sea valleys. 

On the present occasion I purpose to follow up my former Addresses, 
by giving you my views as to the mineralogical and chemical composi- 
tion of file rock masses of which the earth is composed ; and, in so 
doing, I shall carefully distinguish my own speculations from the nu- 
merous and well- ascertained facts observed by myself and others, more 
especially the chemical geologists of Germany and France, in which 
countries, the physical and chemical laws at work among our rocks, and 
the physical history of our globe itself, receive that attention which 
their importance demands, and which they, in vain, solicit from the 
eyes and pens of English geologists. 

I adopt as the ftindamental hypotheses of the physical history of 
our globe the nebular theory of Laplace, and the physico-chemical hy- 
pothesis of Durocher, which supposes the two outer layers of our globe 
(on cooling from the molten conditions required by the hypothesis of 
Laplace), to have acquired their relative positions of Outer and inner 
layer, not only by virtue of their relative specific gravities, but also in 
accordance with their definite chemical compositions ; so that the specific 
gravity of each layer, which by the action of mechanical laws fixes 
its position in the earth, is itself the result of its chemical and mineralo- 
gical composition. 

The hypothesis of Laplace is so well known, that I do not feel it ne- 
cessary to describe it ; but that of Durocher is so little known or under- 
stood, that I gladly avail myself of the present opportunity to offer it 
to you, as nearly as possible, in his own words ; — 

"An immense number of consequences may be logically derived 
from the following proposition, the proof of which I shall furnish pre- 
sently, viz. 'r—That all igneous rocks, modern and ancient, were produced 
hy two Magmas, which coexist below the solid crmt of the globe, and occupy 
there each a definite position. 

" The Upper Magma, which is rich in silica, and poor in earthy 
bases and oxides of iron, possesses the least specific gravity ; and in this 
respect there are differences among the rocks produced by the two 
Magmas, from one and a half to twice as great as between oil and water. 
The separation is still greater if, in place of considering the rocks in 
their natural condition, we compare the vitrified products obtained by 
their fusion : further still, if we refer them to their liquid condition, 
there ought to be, according to Bischoff^s experiments, between the 
rocks arising from the two Magmas, differences twice greater than those 
observed in their crystalline state, and, therefore, from three to four 
times greater than those between oil and water : from these facts may 
be deduced the necessary and permanent separation of the two Magmas. 

" These two Magmas have undergone by.t slight changes of compo- 
sition from the most remote geological epochs; and, moreover, they differ 
essentially from each other by means of well-defined characters. The 
one may, from its excess of silica, be called the Acid Magma ; while 
the other is comparable to a basic salt ; for its silica is not in suf&cient 
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quantity to saturate its metallic oxides. The difference of silica in the 
two Magmas is in the proportion of 7 ; 5. They contain nearly the same 
quantity of Alumina ; but the Siliceous Magma contains from one and 
a half to twice as much alkalies, and more Potash than Soda, while the 
reverse occurs in the Basic Magma. The first is specially characterized 
by its poverty in earthy bases, and the iron oxides ; of these, it contains 
from six to eight times less than the other. 

'* The following Table gives the composition of these Magmas, and 
the specific gravities of the rocks derived from them. 



1. Siliceoxu. 2. Basic 



Silica, 

Alumina, 

Potash, 

Soda, 

Lime, 

Magnesia, 

Oxides of Iron and Manganese, . 
Water, Fluorine, Carbonic Acid, 

Specific gravity of Rocks, viz. — 

1st. Natural, 

2nd. Vitrified artificially, . . 



Proportiona of Elements. 



MeanProportions in the 
twoMagmas. 



71-0 
16-0 
4-6 
2-6 
1-0 
1-0 
2-6 
1-2 



2-66 
2-40 



61 
16 
1 
3 
8 
6 
13 
1 



2-96 
2-72 



General Ihnits of Proportions in 
the Igneous Bocks. 



1. Siliceons. 



62 to 78 
11 to 20 

3 to 6 

1 to 

ito 

ito 

i to 
I to 



2-4 to 2 -7 
2-35 to 2 -46 



2. Basic 



45 to 58 
11 to 20 
I to 3 
1 to 6 
5 to 12 
8 to 12 
7 to 20 
I to 4 



2-8to3-2 
2*6 to 2-84 



" By combiaing the results I have obtained by chemical and mecha- 
nical analysis with those of analyses already published by various mine- 
ralogists, I have established that igneous rocks of crystalline texture, 
and almost all compact or vitreous masses, formed by fusion, and wrongly 
considered as minerals, are derived from one or other of these Magmas. 
To the first are referable all the Granitic rocks, including the Eurites, 
Quartziferous Porphyries, and Petrosilex, the Trachytes, Phonoliths, 
PerHtes, Obsidians, Pumices, and Lavas, with Yitreous Feldspar. To 
the second belong the Diorites, Ophites, Euphotides, Hyperites, Mela- 
phyres, Traps, Basalts, and Pyroxenic Lavas." — JSssa^ on Comparative 
Petrology, Annales des Mines , vol. xi. 1857. 

The two outer layers of our cooled globe to which Durocher applies 
the terms Acid and Basic Magma, respectively, may be conveniently de- 
signated as the Eirst and Second Layers ; and in one form or another, 
Durocher' s hypothesis is now generally accepted by physical geologists. 
In its chemical view of the igneous rocks it is not original, as a simi- 
lar proposal to regard all igneous rocks as the result of the mixture of 
two types of rocks was published long ago by Bunsen, and very gene- 
rally adopted by German geologists ; but in its physical view of these 
type rocks, as the outer and inner layers of the globe, by virtue of their 
relative specific gravities, it is Durocher' s own, and justifies his claims 
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to be regarded as one of the most brilliant and ingenions of geological 
investigators. I adopt Durocher's speculation, as I do that of Laplace, 
as a convenient hypothesis, summing up in a form easily remembered a 
crowd of concurrent facts, and being as near an approach as the limited 
knowledge of man can make to probability, in the obscure region of 
science with which it deals. 

It is impossible for us, however, to remain contented with an hypo- 
thesis as to the composition of the First and Second layers of our globe, 
without speculating also as to the composition of the Third and Fourth 
layers ; and, although it must be admitted that the deeper we descend, 
the less basis we have for our speculations, I will venture to make an 
additional guess, at least, as to the composition of the Third, and even 
of the Fourth layer of our globe. If we examine the composition of 
the Acid and Basic Magmas of Durocher, with regard to the quantity 
of oxygen which they each contain, we shall find this difference, that 
the Acid Magma, or Outer Layer, contains 48*22 parts of oxygen in 
100 parts of rock, while the Basic, or Inner Layer, contains only 43*60 
parts per cent.* Now, we know from mining operations, that lodes, 
which are simply fissures in the ground, are filled with their mineral 
wealth from below, in the form of sulphurets, arseniurets, and other 
minerals, containing no oxygen whatsoever ; while they owe their oxides, 
hydrates, carbonates, arseniates, and phosphates, to the oxidizing in- 
fluences to which they are exposed from above. From this considera- 
tion alone, it would appear probable that below the region of Durocher's 
Basic Magma, there must exist in the earth a region, or layer, filled 
with sulphur salts of metals, into whose composition no oxygen enters. 
This conjecture is further confirmed by the consideration of Qie chemi- 
cal composition of aeroliths, which, as is well known, may be divided 
into two classes, meteoric irons and meteoric stones, the former of which 
contain no oxygen, and the latter contain of oxygen a quantity (not 
more than 22 per cent.) much less than the per-centage of even the 
Basic Magma of Durocher. These meteorites, which are of interplane- 



* Quantitt/ of Oxygen contained in the Add and Basic Maffmaa. 







Add Magma. 




Percentage. 


Oxygen. 


Silica, 


71-00 


36-86 


Alumina, . 




16-00 


7-47 


Potash, . . 




4-60 


0-76 


Soda. . . . 




2-60 


0-64 


Lime, . . . 




1-00 


0-28 


Magnesia, 




1-00 


0-40 


Iron (peroxide), 




2-50 


0-76 


Water, . . 




1-20 


1-06 


Totals, 


• 


99 -TO 


48-22 



(Protoxide) . . 



Bai^c Magma. 



Percentage. 

61-50 
16 00 
1-00 
3 00 
8-00 
6-00 
13-00 
1-30 

99-80 



Oxygen. 

26-50 
7-47 



43-eo 
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tary origin, must be admitted by those who adopt Laplace's nebular hy- 
pothesis to give us some evidence as to the composition of the interior 
of our own globe. 

It may therefore be regarded as a speculation, in favour of which 
something may be said, that the first layers of our globe, in a descend* 
ing order, are — 

First Layer, — The Siliceous, or Acid Magma of Durocher. 
Second Layer. — ^The Lime Magnesia and Iron, or Basic Magma. 
Third Layer. — The region of the Sulphur and Arsenic Salts. 
Fov/rth Layer, — The region of the Iron and l^ickel Alloys. 

If we turn our attention from the interior of the earth to its sur- 
face, we shall find a class of facts awaiting our attention, no less worthy of 
our notice. The envelope of our globe consists of water, oxygen, car- 
bonic acid, and nitrogen ; of which the two former are called on to play 
a most important part in the Mineral Kingdom, while it would be no 
exaggeration to assert that the presence of the two latter is the essential 
condition requisite to the possibility of the existence of the Vegetable 
and Animal Kingdoms, respectively. 

In a planet whose atmosphere contained no oxygen, the most beau- 
tiful forms of the Mineral Kingdom would be wanting ; the Sulphates, 
Phosphates, Silicates, could not exist ; and unless water were present, 
as well as oxygen, our beautiftd Zeolites, and other hydrated minerals, 
would be absent. 

An atmosphere of oxygen and water alone might create the most 
beautiful forms which delight the mineralogist ; but unless carbonic acid 
and nitrogen were added, there could be no mineralogist to admire the 
beauty of the minerals ; without carbonic acid, no vegetation could exist, 
and without nitrogen no animal could live. 

Linnaeus has defined the limits of the three kingdoms of nature in his 
"Fundamenta Botanica," chap. 1, aphorism 3: — ^^ Lapidea crescunt; 
Vegetdbilia crescunt et vivunt; Animalia crescunt, vivunt, etsentiunt." 

"With equal propriety, and with a deeper meaning we might say : — 

Stones appropriate Oxygen and "Water ; 

Plants „ Carbonic Acid, Oxygen, and Water; 

Animals „ Nitrogen, Carbonic Acid, Oxygen, and "Water — 

Man does all, and is conscious that he does so. 

A consideration of the stratified rocks of the globe confirms the 
opinion, that carbon is to be regarded as a product of, the atmo- 
sphere, like oxygen, nitrogen, and hydrogen, and not as a mineral. 
"We are acquainted with but two important origins for carbon, viz., 
our coal-beds and limestones. The former of these are confessedly the 
result of vegetable organic life, and derive their origin from the vital 
power possessed by the Vegetable Kingdom of obtaining carbonic acid 
from the atmosphere, fixing its carbon, and returning the oxygen to the 
air; — the latter source of carbon, limestone, owes its origin in great mea- 
sure to the vital power possessed by Corals and other members of the 
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Animal Kingdom, of fixing carbonate of lime in their skeletons, and so 
gradually lajing the foundation for the formation of beds of limestone. 
But from what source was the carbonate of lime derived ? Durocher's 
theory of the Basic Magma supplies us with silicate of lime and mag- 
nesia in abundance ; and it is certain that the decomposition of the rocks 
derived from this layer of the earth, by the action of an atmosphere 
containing carbonic acid and water, would furnish in abundance the 
limestones and dolomites that abound in the later periods of the earth's 
history. 

Our atmosphere contains at present in 100 parts — 

Of oxygen, 20-61 

„ nitrogen, 77*95 

„ carbonic acid, .... 0*04 
„ water, 1*40 

10000 

In speculating on the primitive periods of the history of the globe, 
it is impossible not to believe that its atmosphere, containing as it did, 
in the form of carbonic acid, all the carbon now fixed in the earth as 
coal and limestone, must have had a composition widely different from 
that which now exists; and that this difference in chemical composition 
must have had, as Brongniart thought, an important influence in pro- 
ducing that extraordinary development of vegetation of a peculiar kind 
which characterises the period of the formation of the coal-l)eds. 

In confirmation of the preceding theory, I may remark, that the 
absence of limestone-beds in the older rocks has attracted the notice of 
almost every geologist, no matter in what country they have been 
studied. This paucity of limestone rocks is easily accounted for, by the 
consideration of the fact that the denudation and erosion of the outer 
layer of the globe could only supply materials for the formation of 
slates and sandstones, and that the limestones could not be formed until 
the eruption of portions of the second layer supplied the lime and 
magnesia requisite for their formation. 

Read by the light of this theory, the stratified rocks of the globe 
appear to me to be capable of being grouped into a chronological order, 
as natural as that which prevailed among the primitive igneous rocks, 
in which the granitic preceded the trap rocks, and these latter the vol- 
canic rocks, by laws resulting from the mechanical and chemical con- 
ditions under which they necessarily assumed their relative positions in 
the crust of the globe. 

If the foregoing views respecting the arrangement of the layers of the 
earth, according to their chemical composition and consequent specific 
gravity, be considered probable, one effect of their adoption must be to 
destroy the positive value of such speculations as those of Mr. Hopkins 
and 'Kr, Hennessey as to the thickness of the supposed solid crust of the 
globe. These speculations are essentially founded on the hypothesis of 
Legendre and Laplace, that the specific gravities of the different layers 
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of the globe depend only on the pressure to which they are subjected ; 
and if the specific gravity should turn out to depend rather on the che- 
mical composition of the layer than on its pressure, the law founded on 
the latter hypothesis would become worthless, and such speculations 
as I have alluded to, however ingenious as mathematical exercises, would 
cease to have a real value as applied to solve the problem of the thickness 
of the earth's crust. 

I turn now, however, from this question, which appears to me im- 
possible of solution, to the more important one of the Mineral and Che- 
mical composition, and of the origin of Granite, which is regarded on 
Durocher's hypothesis as the outer layer of the globe, or Acid Magma. 

Before inquiring, however, into the origin of granite, it is necessary 
to inquire what granite is ; and it is strange that, even on so elementary 
a question, there should be a difference of opinion. 

If we ask the opinion of Bunsen, or, at least, of his followers, they will 
tell us that granite is a mixture of 10 parts of his Normal Trachytic 
Rock, with 2 parts of his Normal Pyroxenic Rock, which have the fol- 
lowing compositions : — 



Silica, 

Alumina, 1 

Iron (peroxide), / 

Lime, 

Magnesia, 

Potash, 

Soda, 



Normal 
Trachytic Rock. 



76-67 

14-23 

1-44 
0-28 
3-20 
4-18 



100-00 



Normal 
Pyroxenic Rock. 



48-47 

30-16 

11-87 
6-89 
0-66 
1-96 



100-00 



If we consult English geologists, they will give us the unsatisfac- 
tory information, that granite is composed of quartz, feldspar, and mica, 
without stating what feldspar or what mica is included in the defini- 
tion, and that, if hornblende appear instead of mica, the rock ceases to be 
a granite, and should be called a syenite. 

And, finally, if we ask the opinion of the highest authority on this 
subject (Gustavus Rose), he has informed us that the presence of Oligo- 
clase, as well as of Orthoclase, is requisite to constitute a true granite. — 
Vide Zeitschrift der Beutschen- Geologischen Oesellschafty vol. i. 1849. 

Bunsen' s definition of a granite is a mathematical fiction, the English 
definition has no precise meaning, and that of G. Rose is insufficient. 
Granite is not a mixture of two rocks ; its minerals do not exclude 
Hornblende ; nor do they necessarily include Oligoclase. 

In Ireland, which is as rich a field for the study of the igneous rocks 
as England is for the study of the fossiliferous rocks, we have in Lein- 
ster a granite which contains quartz, orthoclase, margarodite, lepido- 
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melane, and a periclinic paste, as its constituent minerals. In the 
Moume Mountains we have a granite containing quartz, orthoclase, 
albite, green mica, lepidomelane, and an undescribed paste; and in 
Donegal we find a granite containing quartz, orthoclase, oligoclase, 
margarodite, lepidomelane, and an unknown paste. These Irish granites 
are quinary, and even senary, in their composition, and are as truly gra- 
nites as the pegmatite of Caernarvon, which is composed exclusively of 
quartz and orthoclase, and is binary in its composition. 

What logicians would call the ** essential difference" of granite ap- 
pears to be '* a crystalline structure visible to the eye, and the presence of 
qtMrtz and orthoclase y 

Adopting this as our definition, granites may be classified as — 



1. Binary, 

2. Ternary, . 

3. Quaternary, 

4. Quinary, . 



Quartz and orthoclase. 
Quartz, orthoclase, white mica. 
Quartz, orthoclase, white mica, black mica. 
Quartz, orthoclase, oligoclase, white mica, black 
mica. 

/3. Quartz, orthoclase, oligoclase, black mica, horn- 
blende. 
7. Quartz, orthoclase, albite, black mica, horn- 
blende. 

In this classification, the residual paste is omitted. 

I have purposely omitted Protogene from this classification of gra- 
nites, as I believe no such rock as a granite composed of Quartz, Feld- 
spar, and Talc exists. It is said to abound in the Alps and Cornwall ; 
in both which localities, I can assert from personal observation, it does 
not occur. The following analyses of the so-called Protogene of Switzer- 
land have been published : — 

Protogene of the Alps, 



Silica, 

Alumina, 

Iron (peroxide), . . . 
Iron (protoxide), . . 
Manganese (protoxide), 

Lime, 

Magnesia, 

Potash, 

Soda, 

Water, 



71-41 
14-45 

'2-58 

2-49 
1-11 
2-77 
3 06 
1-26 



74-26 
11-58 
*2-41 



Trace. 

1-08 



10-01 
6-67 



9911 lOO-OO 



72-42 
14-53 



1-03 



70-75 



1-08 



0-71 



75-00 

f 12-90 

1-10 



1- 

9-34 

6-40 



72-96 

14-00 

2-42 

0-38 



lOO-OO 100*22 99*92 

I 



Mean. 



72^0 
13*23 
1*98 
1*48 
OMtO 
1-34 



3*62 
3-69 
0-76 



^ Iron in excess in this analysis, owing to trituration in an iron mortar. 
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No. 1. Mont Blanc. North side, 15,200 feet high. 

Analysed by Schonfeld and Roscoe.— Ann. Ch. Phar. 91, 305 : 1854. 
Sp. gr. = 2-7088. 
No. 2. Mont Blanc, Highest peak. 

, Analysed by Delesse.— Bull. See. GeoL (2.) 6, 246 : 1849. 

Sp. gr. = 2-72. Rich in grey Quartz ; greyish- white Orthoclase ; Oligo- 
clase, greenish from the intermixed Talc ; Mica, dark-green. 
No. 8. Mont Blanc. Extremity of Mer de Glace. 
Analysed by Delesse. — Loc. cit. 

Sp. gr. undetermined. Quartz, feeble reddish-grey ; Orthoclase and Oli- 
goclase, white; Talc, dear green; Mica, dark-green; Ripidolite, 
sparingly mixed. 
No. 4. Mont Blanc, Aiguille du Dru. 

Analysed by Delesse and Ringuelet. — Loc. cit. 

Sp. gr. uudetermined. Quartz ; white Orthoclase ; Oligodase ; Talc, 
coloured. 
No. 5. Valor sine Thai, on the road near Rupes. 

Analysed by Delesse.— Bull. Soc. Geo!. (2.), 7, 426: 1850. 
Sp. gr. undetermined. Quartz ; Orthoclase, greyish- white ; Oligoclase, 
greenish- white ; Mica, pinchbeck and white. 
No. 6. Mont Blanc. 600 feet below summit, on north side. 

Analysed by Haughton. — Joum. Geol. Soc. Dub., vol. ix., p. 219. 
Sp. gr. = 2-671. Medium-grained Granite, of platy structure; Quartz, 
large and visible (^th in.), grey ; translucent white Orthoclase, in 
crystals (i — ( in.) ; Oligodase, pale-green, crystals, size of last ; 
Mica, bladdsh-green, in spots. 

Of the preceding analyses, Nos. 2, 3, 4, and 5, by Delesse, are 
useless in the present inquiry, as they contain no estimate of the mag- 
nesia, and they are also, in other respects, very deficient ; the quan- 
tity of magnesia found in Nos. 1 and 6 is not sensibly greater than that 
always found in granites that never were supposed to contain Talc — a 
mineral that includes 33 per cent, of magnesia in its composition — but 
which do contain a dark-coloured Iron and Magnesia Mica. In fact, 
the granite of Mont Blanc is identical with that of the Leinster range, 
as is shown by the following comparison : — 





MoKT Blanc. 


Lbinstbb Rakge.* 


Mean of 6 Analyses. 


Mean of 11 Analyses. 


Silica, 


72-80 
13-23 
1-98 
1-48 
0-40 
1-34 
0-62 
3-62 
3-69 
0-76 


72-07 

14-81 

2-22 

0-80 

1-63 
0*33 
6-11 
2-79 
109 


Alumina, 

Iron (peroxide), 

Iron (protoxide), 

Manganese (protoxide), . . . 
Lime, 


Magnesia, 

Potash, 

Soda, 


Water, 


99 -92 


100-05 



' Trans. Royal Irish Academy, vol. xxiii., p. 690 (Science). 
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I have dwelt on this subject at greater length, perhaps, than its im- 
portance deserves ; but I was anxious to estabUsh the serious danger of 
neglecting the geological canon — '' Not to assume in a rock the exis- 
tence of a mineral, unless its presence is established by distinct ana- 
lysis." 

The neglect of this canon has led, as we have seen, to the invention 
of Protogene, which has no existence except in the imagination of its 
authors ; and yet the definition of this phantom-rock appears from year 
to year in the most approved text-books of English geologists. 

It must not, however, be forgotten, that in the opinion of M. Bro- 
chant de Villiers,* one of the highest authorities on this question, no 
true granite is to be found in the chain of the high Alps, which, accord- 
ing to him, are composed altogether of talcose schists, talcose limestone, 
serpentines, and talcose felspathic schists; while the true granites of the 
Alps are to be sought in the low ground to the south of the Alps, at 
Biella, Crevacore, La Sesia, Baveno, and other places. The conclusions 
of M. Brochant de Villiers' remarkable Memoir are summed up as fol- 
lows : — 

"1st. That the granitic rocks of Mont Blanc, and others resembling 
them of the high summits of the Alps (from the Mont Cenis to St. Go- 
thard), are not granites, and that consequently there does not appear to 
be any true granite in these high crests. 

" 2nd. That these granitic rocks are but extreme varieties (more crys- 
talline and more abounding in felspar) of a talcose felspathic rock, much 
more abundant in the Alps, and with which it is found united. 

"3rd. That this talcose rock, also associated with other talcose 
rocks, constitutes a peculiar formation, predominant in a great part of 
the Alps. 

" 4th. That ores of metals almost always occur as beds in this for- 
mation. 

"5th. That a true granitic formation exists in the Alps on the 
southern edge of the chain, which, from analogies founded on all the 
facts now received in geology, contributes, with all the preceding cha- 
racters, to establish the little relative antiquity of the supposed granites 
of Mont Blanc and the high Alps, as well as that of the talcose rocks, of 
which it forms a part.'* 

While I readily admit that talc is to be found in abundance in the 
metamorphic rocks of the Alps, I believe M. Brochant to be in error, 
when he denies the existence of true granite, in a narrow band, run- 
ning along the summits of the high Alps. 

The following analysis of a specimen of talc, from the granitoid 
schists of the neighbourhood of the Handeck Falls, in the Grimsel Pass, 
and associated with a pale- green Oligoclase — given to me by Mr. Ko- 
bert S. Reeves — shows the character of the Swiss talc, and, at the same 



* Annales des Mines, 1819. 
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time, demonstrates its non-existence as a constituent of the so-called 
Protogene of Mont Blanc. 

Talc from near Handech, 



Silica, 

Alumina, . . . 
Iron (peroxide), . 

Lime, 

Magnesia, . . . 

Soda, 

Potash, . . • . 
Iron (protoxide). 
Water, . . . . 



Per-centage. 



61-20 
0-60 
2-38 
0-23 

30-80 
0-06 
0-11 
0-92 
1-20 



97 -50 



Oxygen. 



31-77 



0-06^ 
12-31 I 
0-01 >12-69 



Atoms. 



0-01 

0-20-' 

1-07 



The truth appears to be, that geologists who have sought for the 
eruptive characters of granite in the Alps have been surprised to find 
what appeared to them only a highly inclined metamorphic felspathic 
schist, flanked by micaceous talcose and calcareous rocks, to which the 
eruptive character could not with propriety be attributed. This diffi- 
culty, however, disappears as soon as we abandon our preconceived no- 
tion of how granite ought to present itself. In Donegal, for example, 
we find true granite, which, in its structure and bedding, is identical 
with the beds of limestone, felspathic schist, and mica slate, with which 
it is interstratijiedy flanked, as in the Alps, with steatitic beds of tal- 
cose slate, and having mineral lodes occupying the planes of its lami- 
nated structure. 

In Sweden and Norway, also, the granite beds pass by insensible 
gradations into the adjacent gneiss, felspathic, and micaceous schists, 
and contain, as in the Alps and Ireland, mineral lodes running along 
its planes of bedding. 

Both in Norway and Donegal, oHgoclase, as well as orthoclase, 
abounds in the granite ; and these two felspars are also found in the 
Protogene of Mont Blanc. 

Let us suppose that the constituent minerals of an igneous rock have 
been carefully and conscientiously determined by the separate chemical 
examination of each, and that we wish to learn the per-centage of each 
mineral that the whole rock contains. 

The first and most obvious method of determining this per-centage, 
viz. by specific gravities, unfortunately only applies to mixtures of two 
minerals ; for the problem of mixtures, solved by Archimedes, only 
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furnishes two equations, and can therefore only determine two unknown 
quantities.* 

Delesse has attempted to remedy this fatal imperfection of Archi- 
medes' method by the direct measurement of the volumes of the consti- 
tuents of the rock. He measures, very ingeniously, the surfaces of each 
constituent exposed in the polished face of the rock, and having assumed 
the plane surfaces to be proportional to the volumes of the minerals pre- 
sent, he determines the por-centage by weightf 

Some years ago I published, in the Journal of the Geological Society 
of London, and siterwards more fully in the Transactions of the* Koyal 
Irish Academy, a method of finding with precision, by chemical analysis, 
the per-centages of constituent minerals when they are not more than 
three in number. This method, therefore, has the advantage of Archi- 
medes' method by one additional equation, and though it does not apply 
to mixtures as complicated as those discussed by Delesse, it has greatly the 
advantage of his method in accuracy, and is more easy of application. 

With respect to the igneous or aqueous origin of granite, Geologists 
in recent times have almost unanimously advocated the igneous theory, 
and Chemists the aqueous theory. 

The evidence of the Geologists has been collected in the field, and 
though it is wanting in the scientific precision which the Chemists have 
called to their aid, yet it possesses a force which all the arguments on 
the other side have, as yet, failed to oppose. The evidence in favour of 
the igneous origin of granite is essentially physical, and founded on the 
obser\'ation, in the field, of the manner in which granite is found to pe- 
netrate, in minute veins, every rock older than itself with which it comes 
in contact. It appears to me that no pasty condition of granite, such as 
that imagined by our distinguished honorary member Delesse, and that 
no aqueous solution of granite, can account for the remarkable group of 
physical facts which geologists have collected on this subject since the 
days of Hutton ; and that we must admit that when granite penetrated 
the schists and limestones beside it, in small veins, it must have had a 



* Let A, B^ Cy &c., denote the absolute weights of the constituent minerals, and 
a, 6, c, &c., the corresponding specific weights; while IV and w are the weight of the 
whole specimen and its specific gravity ; the equations are 

^ + -B+ C-f &c. = fT. (1) 

and A B C . W 

— +—+ — +&€.=—. (2) 

a b c w ^ ^ 

t Let p, p\ p", &c., denote the measured surfaces, and rf, cf , rf," be the specific gravi- 
ties of the constituent minerals, whUe P, D, denote the whole polished surface and 
specific gravity of the rock ; Delesse asserts 

pd + pd' + &Q. = PD, (1) 

and so obtains the means of calculating the per-centages by weight. 
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liquidity greater, perhaps, than that of any lava with which we are ac- 
quainted, except, probably, the siliceous lava of the Sandwich Islands. 
On the other hand, the arguments derived from chemistry appear to me 
equally unanswerable, in showing that water was present in abundance 
during the formation of granite, and that in some cases it is even to be 
regarded almost in the light of a chemical precipitate from an aqueous 
solution. 

Before attempting to reconcile these opposite views, let us consider 
for a moment the arguments of the Chemists. They are as follow : — 

I. The specific gravity of the quartz that occurs in granite is known 
to be 2*6, which Count Schaffgotsch has proved to be the specific gravity 
of silica formed by aqueous solution ; wlule the specific gravity of silica 
which has undergone igneous fusion is only 2*2. 

IL Fuchs has shown that in granite we have several minerals — 
quartz, feldspar, mica — whose points of fusion are very different ; and yet 
they have not crystallized in the order of their infusibility, but in the 
inverse order, viz. of their fusibility ; the most infusible of them all, 
quartz, having crystallized last, and acted the part of a mother-liquor to 
the others. 

III. Professor Heinrich Rose observes that the presence of such mi- 
nerals in granite as OHgoclase, the Micas, Hornblende, &c., in presence 
of free siUca, is inconsistent with the hypothesis of igneous fusion ; as 
such fusion would convert these minerds into more highly silicated 
forms. 

IV. Lastly, the actual presence of large quantities of water (4 per 
cent.) in margarodite mica, which forms an important constituent of the 
granites of Leinster and Donegal ; and the occurrence of such minerals 
as Allanite, Gadolinite, &c., in the Norway granites, minerals which in- 
tumesce and change their properties on ignition ; the presence of such 
minerals as these in granite appears to many chemists inconsistent with 
the theory of igneous fusion. 

Of these arguments, I confess that the first and fourth alone appear 
to me to be conclusive ; and that the force of the second and third may 
be evaded by an appeal to our ignorance of the manner in which '* li- 
quation" may operate in determining the order and manner of crystalli- 
zation of minerals forming on the cooling of a mixed magma, after 
igneous fusion. Indeed, with respect to the second argument, which 
requires quartz to crystallize first in granite, I am only acquainted with 
two rocks in which this condition has boon fulfilled, by the separation 
of the quartz in the form of double hexagonal pyramids. These two rocks 
are — the feldspar porphyry of ForkhiD, in the county of Armagh, and the 
granite of Slieve Corragh, in the county of Down. The porphyry of 
Forkhill would be pronounced by any geologist to be a metamorphic 
slate, and not a fused rock, and yet it fulfils Fuchs* condition of igneous 
fusion, by the apparent order of crystallization of its constituent mi- 
nerals. 
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The following analysis shows the composition of the Forkhill por- 
phyry : — 

Forkhill Porphyry, 

Per-centage. 

SiUca, 76-00 

Alumina, 8-72 

Iron (peroxide), 6*33 

Lime, 0-79 

Magnesia, 0*11 

Soda, 0-88 

Potash, 7-82 

Iron (protoxide), 0*15 

Manganese (protoxide), . . . . 0*20 
Water, 0*40 

100-40 

Physical description of Forkhill Porphyry. 

A felspathic quartziferoos porphyry. Sp. gr. = 2*688. 

Paste, greyish, or honey-yellow, of felstone textnre, dull lustre. 

Quartz crystals very perfect (^ in.), studded abundantly through the paste in ax- 
tuded pyramids and prisms. 

Rare black specks, like hornblende, sometimes segregating themselves into lenticular 
masses. 

The argument against the igneous origin of granite derived from the 
specific gravity of its quartz, appears to deserve much attention, from 
the fact, that the difference of density observable in bodies crystallizing 
from aqueous and igneous fusion (the former exceeding the latter) ap- 
pears to be universal, and attributable to the retention of latent heat by 
the substance exposed to igneous fusion. 

Thus sulphur, as is well known, crystallized from its solution in 
chloride of sulphur or bisulphuret of carbon, has a specific gravity of 
2*05 ; while the crystals formed from melted sulphur have only a speci- 
fic gravity of 1*98 ; and the third variety of sulphur, known as Ductile 
Sulphur, formed at a still higher temperature, has a still less specific 
gravity, being only 1*957. 

But we need not have recourse to the analogies of chemistry to show 
the diminution in specific gravity which granite or quartz would undergo 
if fused. 

M. Delesse has published* experiments on the specific gravity of va- 
rious rocks in their natural and artificial fused or vitreous condition, 
from which I have calculated the following table : — 



* Liebig and Kopp, Annual Reports, voLii. p. 467. 1847-8. 
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Table of Specific Gravities of Natural and Artificially Fused Rocks. 



Name of Rock. 


Specific Gravity 
of Natural Rock. 


Specific Gravity 
of the Glass. 


Difference. 


Number of 
Specimens. 


Euphotide, . . 
Granite, Quartz-porp] 
Porphyry, . . 
Granite Porphyry, 
Syenitic Granite, . 
Diorite, . . . 


lyry, 


2-9647 
2-6626 
2-6872 
2-6610 
2-6677 
2-8693 


2-5310 
2-3913 
2-4400 
2-4250 
2-4600 
2-6570 


0-4337 
0-2713 
0-2472 
0-2260 
0-2177 
0-2023 


3 
8 
5 
1 
3 
3 


Melapbyre, . 
Trachyte, . . 
Basalt, . . . 




2-7760 
2-7270 
2-8624 


2-6040 
2-6170 
2-7700 


0-1710 
0-1100 
0-0824 


' 1 

1 
5 


Modem Lava, . . 




2-5233 


2-4919 


0-0314 


8 



It appears to me that the column of differences in the preceding 
table greatly strengthens the argument of those chemists and geologists 
who believe that water played a much more important part in the for- 
mation of granites and traps than it has done in the production of Tra- 
chytes, Basalts, and Lavas, and that they owe their relatively high 
specific gravity to its agency. 

The only manner in which it seems possible to reconcile the opposite 
theories of the origin of granite, derived from physical and chemical ar- 
guments, is to admit for granite what may be cdled a Hydrometamorphic 
origin, which is the converse of what is commonly cadled metamorphio 
action, but which might more properly be designated as Pyrometamor- 
phic action. The metamorphism of rocks might thus be assumed to be 
twofold : HydrometamorpMsm, by which rocks, originally ftised, and 
when in liquid fusion, poured into veins and dykes in pre-existing rocks, 
are subsequently altered in specific gravity and arrangement of minerals, 
by the action of water acting at temperatures which, though still high, 
would be quite inadequate to fuse the rock ; and Pyrometamorphism, 
by which rocks originally stratified by mechanical deposition from water 
come to be subsequently acted on by heat, and so transformed into what 
are commonly called the metamorphic rocks. 

Granite, it appears to me, although generally a Hydrometamorphic 
rock, may occasionally be the result of Pyrometamorphic action ; and 
such appears to have been its origin in Donegal, in Norway, and, per- 
haps, in the chain of the Swiss Alps. 



JOTJEN. GEOL. SOC. DUB. — VOL. IX. 



2t 



336 JOUBKiX OF THE OBOLOOICAL 80CZSTY 07 DTTBLZV. 

MINUTES OF PROCEEDINGS OF THE TEAR 1861-62. 



GB3fBBAL Mebtino, Mabch 13, 1861. 
Thb PREsiDEirr in the Chair. 

Minutes of last meeting were read and confirmed, donations announced, and thaoks 
voted. 

The following gentlemen were elected members of the Society : — Charles H. Johnston, 
Esq., 9, Eustace-street; W. Lewis, C. E., 13, Nelson-street; Alfred Hudson, M.D., 2, 
Merrion-square, N. ; Charles S. Whitney, Esq., Merton, Roscarbery, Cork ; K H. Blake, 
Esq., Farmers* Club, Sackville-street 

R. Mallet, Esq., F. R. S., then read his paper, entitled ^* A Sketch of the Physical Fea- 
tures of Southern Italy, and of the results of the Earthquake Exploration of 1867.** 

Dr. Davis made some remarks. 

The discussion on Mr. Mallet's paper was adjourned to April 10. 

The meeting then adjourned. 

Genebal Mbetino, April 10, 1861. 
The President in the Chair. 

Minutes of last meeting were read and confirmed, donations announced, and thanks 
voted. 

The following gentlemen were elected Members of the Society : — Thomas Hone, Esq., 
Tapton, Monkstown ; and Sir D. J. Dickinson, 10, Mountjoy-place. 

A collection of minerals was presented by L. Fleming, C. E., being the remains of 
the collection of the late R. Townsend, C. E., formerly a member of the Society. 

Mr. Mallet presented a collection of Yesuvian minerals and rocks, and a specimen of 
a metallic substance, stated to be from Coollatin, Co. Wicklow. The thanks of the So- 
ciety were unanimously voted. 

Mr. Mallet gave a brief account of his paper read on last evening. 

The President and Dr. Davis made some remarks. 

The revised By-Laws were laid before the Society. 

The meeting then adjourned. 



General. Mbetino, May 8, 1861. 
The President in the Chair. 

Minutes of last meeting were read and confirmed, donations announced, and thanks 
voted. 

Mr. R. H. Scott read his paper, entitled "Notes on the Method of Copper-smelting 
practised atOker, in the Unter-Hartz, and on the Geology of the Neighbourhood.** 

He also communicated the Analysis of a specimen from Croghan Kinshela, presented 
by Mr. Mallet at the last meeting, which he found to be Metallic Bismuth. 

The President read his paper " On a Magnesian Limestone Horizon at the base of 
the Coal-measures in various localities in Ireland, and on the Anthracite Horizon in the 
Silurian Slates of the North of Ireland.*' 

Mr. Jukes, M. Gages, Mr. Kelly, and Mr. Ganly made some remarks. 

The President laid a letter from Mr. Du Noyer, relative to the explanation of Sheets 
102 and 112 of the Geological Map of the county of Dublin, before the Society. 

The revised By-Laws were submitted for the second time to the Society, and passed. 

The meeting then adjourned. 
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General Mbbtino, Juke 12, 1861. 
The President in the Chair. 

Minutes of last meeting were read and confirmed, donations announced, and thanks 
voted. 

A specimen of Felspar, containing some yery large crystals of Tourmaline, from the 
Three-rock Mountain, was presented by W. B. Brownrigg, Esq. 

Also some specimens containing Beryls, &c., from Kingstown, were presented to the 
Society by Mr. H. E. Bolton. 

Mr. Scott announced that it appeared, on further inquiries, that the specimen of Bis- 
muth, of which he communicated the analysis at the last meeting, was not from Croghan 
Kinshela, as stated by Mr. Suter. 

Mr. Bateman read the paper, written by him and Messrs. Barton and Dopping, " On 
the Chair of Kildare." 

The President read the following letter from Mr. Mallet, relative to the experiments 
of MM. Jamin and Daubr^e, ** On the Resistance offered by Moisture to the passage of 
Gases and Liquids through porous materials :**-^ 

" 1, Grotvenor Terrace, Monkriown, Co, Dublimi 
" June 9, 1861. 

" Mt dear Sir, — In the current number of the * Philosophical Magazine* I observe, 
transhited from the * Comptes Rendus* for 28th Januaiy last, a paper by M. Daubr^e, in 
which that geologist draws several deductions of high importance as respects the theory 
of volcanic action, from the experiments of M. Jamin upon the properties of porous 
bodies in permitting the passage of liquids, and preventing that of gases or vapours, the 
former passing even against considerable pressures of the latter. 

" A tran Nation of M. Jamin*s paper appeared in the ' Philosophical Magazine,' 
vol. xix., p. 204,— the original paper having appeared, if I recollect right, also in the 
* Comptes Rendus.' 

** The object of my present communication is to ask you to recall a conversation we 
had at your rooms, Museum Building, Trinity College, early last summer ; in whicbv 
conversing on the subject of volcanic action, I referred to M. Jamin*s results as to the 
action of porous bodies, and to Gay Lussac*s remarkable paper on the theory of volcanie 
action, published many years ago in the * Annales de Chimie,* in which the latter starts 
the difiiculty of how water finds its way to the volcanic foci, without being forced back 
by a tension of vapour below that is capable of sustaimng colunms of thousands of feet in 
height of lava. I upon that occasion described to you Jamin's results, and stated how 
I considered they bore directly upon the volcanic question ; and explained to you, pretty 
nearly in the words of Mr. Daubr^e's article, above referred to, how, as it appeared to 
me, they solved the difficulty ; and indicated the process by which a constant supply of 
water was afibrded to the volcanic foci, illustrating my remarks by appeal to the porous 
limestone of Southern Italy, &c 

" I am, dear Sir, truly yours, 

*'R. Mallet. 
" Professor Houghton^ 17, Heyteabury Terrace,^* 

The President read his paper " On the Occurrence of Oligoclaseinthe Gneissose Gra^ 
nite of Castle- Caldwell, Co. Fermanagh.** 

Mr. Jukes read his paper, entitled *' Notes on some Points in the Geology of the Co. 
AntriuL** 

The meeting then adjourned. 
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General MKETtsQf Noyembbr 13, 1861. 
The President in the Chair. 

The Minutes of the last meeting having been read and confirmed, the Secretary an- 
nounced the donation of a lar^ number of worksn, consisting chiefly of the trausactiona 
of scientific societies, and thanks were voted to the donors. 

The following gentlemen were elected Members of the Society : — John Connolly, 
Kilmore, Anane ; Benjamin T. Patterson, 206, Great Brunswick-street ; Dr. Busteed, 
Castlegregor>', Tralee (non-resident Life Member); H. £. Bolton, Fitzwilliam Lodge, 
Blackrock ; H. T. Humphreys, VVoodview, Merrion-avenue ; Rev. G. W. Dalton, 66^ 
Upper I^icerton- street 

The following gentlemen were also elected as Associate Members for the year 1861- 
62 : — John Dickinson, 10, Mountjoy-place ; £. S. Quinton, 33, Leinster-road ; 6. Bar- 
nardo. Dame-street; 6. Russell, Glenageary-hill, Kingstown; Thomas Livesey, 16, 
Ranelagh-road; C. W. Bateman, Camden-street; R. L. Jones, Drunmigh ; H. Shillinglon, 
17, Grant ham-8treet ; William Doyle, Martello-terrace, Sandymount ; J. M. Scott, Tri- 
nity College. 

Mr. Scott then read a paper ** On the Granitic Rocks of Donegal, and the Minerals 
associated with them" (p. 285). 

Mr. Blake also read a paper ** On the Primary Rocks of Donegal" (p. 294). 

The President said that though he did not quite agree with Mr. Blake's views rela- 
tive to the impossibility of the horizontal deposition of the primary rocks, he most fully 
Acquiesced in the accuracy of Mr. Blake's observations of the directions of the joints, &c., 
and therefore he regretted that Mr. Blake should have departed from the region of facts, 
and gone into theory. After offering some remarks derived from his own observations in 
confirmation of Mr. Scott's paper, the President, in conclusion, said that some of the speci- 
mens of beryl granite resembled specimens which had been given to him many years ago 
by Dr. Croker, which had been found in South Australia. 

Professor Jukes said he was glad to see that geologists were beginning to examine the 
mineralogical construction of rocks. He was disposed to think that there might be two 
origins of granite. 

Dr. Sidney said that, for the valuable results which had been attained in the papers 
just read they were, to a considerable extent, indebted to the kind facilities afforded by 
Mr. Harte, the County Surveyor of the Western District of Donegal, who was in the 
highest degree entitled to their thanks. It would not, therefore, be right to separate 
without passing such a vote, in which Mr. Blake should be included, were it not that he 
was a member of the Society. The papers were amongst the most important that ever 
came before them. 

Professor Jukes seconded the motion, which passed unanimously. 

The meeting then separated. 



General Meetino, December 11, 1861. 
The President in the Chair. 

The Minutes of the last Meeting were read and confirmed ; and the following gen- 
tlemen were elected Associates for the year 1861-2 : — 

W. Knapp, Esq., 6, Beigrave-square ; W. C. Owen, Esq., 30, Trinity College ; E. 
Heath, Esq., 2, Synnot-place ; James S. Glenny, Esq., 25, Upper Gloucester- street 

The President laid on the table a donation of so-called *' Worm-tracks," being a re- 
markable addition to the fossils of the Queen's County, presented by the Rev. Mr. 
Emerson. 

Thanks were voted to the donor. 
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Mr. Robert H, Scott, M. A., one of the Honorary Secretaries, read a paper by Pro- 
fessor H. B. Geinitz, of Dresden, an honorary member of the society, ** On the Cerviu 
(Megaceros) HibemicuSf from the county of Limerick, in the Royal Museum at Dres- 
den.*' 

" Every one who has seen the magnificent skeletons of the great Irish elk, in the 
Museums of London and Dublin, will look upon them as the greatest ornaments which a 
Geological collection can possess. I happened last year fortunately to obtain, through 
the kindness of Mr. W. H. Baily, F. G. S., the able palaeontologist to the Geological 
Survey of Ireland, a nearly complete skeleton of this extinct animal. The specimen was 
found in a bog in the county of Limerick, by Mr. W. Hinchy, of Limerick. Having 
bought the specimen on Mr. Baily's recommendation, without having myself seen it, I 
am desirous of placing on record my satisfaction at the way in which Mr. Hinchy has 
answered the expectations I had been led to form of him. 

Dr. Voigtlander, of Dresden, has put the skeleton together and compared it with the 
living ** Cervus alces^^ or elk. I subjoin the relative dimensions in centimetres: — 





Megaceros. 


Cervus Alces. 


Height of skeleton, 


184-0 

269-0 

49-0 

28-4 
28-4 

12-6 

11-8 

27-8 

49-0 

37-8 

37-8 

6-0 

33-1 

44-9 

44-9 

20-0 

36-4 

7-7 

4-7 

7-1 


168-0 

226-6 

64-3 

22-5 
36-0 

26-0 

9-5 

36-4 

37-8 

37-8 

42-6 

6-3 

36-4 

44-9 

46-0 

17-8 

42-0 

8-3 

6-3 

8-9 


Length „ 


Length of head, 


Breadth of forehead from upper margin of orhita 

to same part of other side, 

Length from orhita to os intermaxillare, . . . 
Length from point of ossa nasi to the anterior 

portion of the 08 intermaxillare, 

Length from the foramen magnum to the linea 

semicircularia superior ossis occipitis, .... 
Length from posterior part of the oa palatinum to 

the anterior margin of the osintermaxillare, . 

Length of scapula, 

„ humeruSf 


„ ic/na, 


1, ossa carpi 


„ metacarpus^ 


„ femur, 


„ tibia, 


,, ossa tarsi, 


,, metatarsus, 


„ first phalanx, 

„ second phalanx, 

„ thirdphalanx, 



** The span distance of the antlers measured over the forehead is 3.824 metres, or 12 
feet 6 inches. 

** The interest of the specimen is increased by some pathological alterations of bones, 
of which Professor D. Zeis, of Dresden, gives the following description : — The lower half 
of the metacarpus of the right leg is, in the extension of from 7 to 9.6 centims., one cen- 
tim. thicker tban the corresponding part of the other leg, swelling up equally, and gradually 
tapering. Some osteophytes are only to be observed at the place where the Ligamenta 
capsularia are inserted. A greater alteration is observable in the left lower jaw. This 
bone is partially destroyed by external influence, so that the teeth for a distance of about 
6 centim. are wanting. Both ends of the bone, close to this gap, are driven up and 
loosened. It seems to me that the partial destruction of the lower jaw may have taken 
place just at this point, because here the bone has lost its primitive solidity. However, 
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although this defect exists, the drcumference of this lower Jaw immediately before the 
first tooth is still 2 ceotim. more than that of the corresponding part of the lower jaw 
on the right side.'* 

The President said it would be most convenient for him to read his paper " On the 
Discover}' of an Irish Elk, with a notice of allusions to this animal in the Book of Lis- 
more,** and then to take the discussion jointly upon it and the preceding paper. In the 
summer of 1859 the remains of an elk had been found between Slatey and Hollymonnt, 
in the Queen*s County. He had an opportunity of visiting the locality immediately after 
the discovery of the fossil bones, and had secured the skeleton for the Museum of the Royal 
Dublin Society, in whose collection it was now deposited, and he hoped it would shortly be 
exhibited to the public. The skeleton was found doubled up in a layer of calcareous marl, 
about two feet deep, under a superficial covering of peaty earth, not more than one foot in 
thickness ; and it would be as difficult to convince him that the fossil deer that owned these 
bones lived countless ages ago, as it would be to prove that the skeleton of a cat dug op 
in a garden, or the bone of a sheep buried by a dog, had been deposited in the ground 
before the creation of man. Whatever evidence there was upon the subject seemed to 
him to tend altogether in the opposite direction ; and he availed himself of the present op- 
portunity of bringing forward a remarkable passage, bearing on the history of the Irish 
deer, which had been furnished to him by Mr. Eugene O^Cnrry, Professor of Irish Lite- 
rature in the Catholic University of Ireland. Although the passage contained traces of 
the poetical exaggeration natural to the Celtic mind, there was nothing in it that de- 
tracted from its value as a document, proving the existence of the Irish fossil deer, at a 
period shortly antecedent to the preaching of St Patrick in this .island. The following 
communication from Professor O'Curry contained the passage alluded to from the ** Book 
of Llsmore." The first part of the communication consisted of a brief explanation, pre- 
fixed by Professor 0*Curry : — 

** Caielte Mac Ronan had been one of Finn Mac Coolers chosen officers. This CaeOte, 
with Disin, the celebrated son of Finn, and a few others, are said to have long survived 
their cotemporaries, and lived down to the time of St. Patrick, to whom, as well as to 
others, they related much of their renowned chiefs life and adventures. One time that 
Caeilte was sojourning in Ulster, he directed his steps to the lake of the Red Ox (Loch 
Daimh Deirg), situated near Moira, in the county of Down. Here he visited two of St 
Patrick's disciples, namely, Colman Ela and Eogan, wlio appear to have had a church 
upon an island in the lake. Here Caeilte was well received and entertained." And the 
•tory goes on to say (translation) — " After they had dined, Colman asked Caeilte why 
the name of Lake of the Red Ox had been given to this lake. Caeilte answered 
him, and said, * A red (wild) ox, roved the dripping slopes of the Luachra (the great 
rushy district on the borders of Kerry and Cork), in the south ; and he used to escape 
from the men and the hounds of the Flans in the three attacks made on him every year, 
until at last the Fians followed him to this place. Four of us, of the Fenian party, over- 
took him here, namely, Dermot O'Duoney, and Mac Lugagh, and Mac Enkerdo, of 
Beare, (and myself) ; and I happened to be the nearest to him at coming to this ford; and 
we threw our spears at him together, and he fell by us ; and I took one of his antlers, 
and Dermot took the other antler with him to Finn, at Temar Luachra (in the south). 
And when Finn laid the butt of the horn at his foot, the upper tine of it reached above 
his head, though he (Finn) was the tallest man of the Fians. And I left the other horn 
at the head of this island ; and if I had daylight, it is probable that I could find it.' .... 
Caeilte went then to the western nook of the island, and he thrust his hand down into 
the brink', and brought up the korn, and laid it on the floor of the house in which the 
clerics were. He who was king of Ulidia at this time was Eochaid Derg, son of Ferglinne, 
and he was encamped convenient to them, at TulU-na-narm (Hill of the Spears), which 
is also called Moira. And Colman Ela and Eogan arose early the next day, and in a 
company of six churchmen they took the horn with them to show it to the king of 
Ulidia and the Ulidians. Two hundred armed men was their number there. The church- 
men placed the horn before the king, and it was found that they would all find shelter 
from foul weather and tempest under its shade." 
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Hm President farther said that the soil, over the marl, where the remains of which 
he now spoke were found, was exceedingly marshy, and very little different, he thought, 
from what it must have been when the elk died thei*e. The remains had the appearance 
of being quite modern. The people who found them had a most exaggerated idea of their 
value, but at last assented to his terms. With respect to the concluding sentence of the 
translated passages from the Book of Lismore, he considered that it waste be understood 
as meaning — ^not, of course, that the antler would shelter two hundred persons, but that 
the biggest man of the party might have taken shelter under it. 

Dr. Petrie asked what was the general opinion of scientific men as to the question 
of the antiquity of these remains. 

President. — Doctors differ. Some believe that the elk existed long before the creation 
of man, others believe that the ancient Irish killed and eat him. The best evidences in 
£ivour of that view were contained in a pamphlet written by Dr. Harte, and also the 
work by Gosse, **The Romance of Natural History," and the writings of Richardson. 
The only evidence on the other side was of a negative character. The only alleged case 
of human remains being found with elks' bones had turned out to be a mistake. Elks' 
bones were found in great abundance in France. 

Professor Jukes. — As far as the base of the Pyrenees. 

Dr. Petrie stated that when he was a young man, a gentleman, a friend of his, pur- 
chased a property in the county of Meath. In a bog on that property, under which was 
marl, were found very many skeletons of elks. Along with the bones was found an old 
iron sword, which his friend gave him, and he had it at present. It had a bone handle, 
and was of later date than the bronze swords. On some of the horns and heads of elks 
found there, he was shown cuts. Pausanias, a Greek writer of the second century, writing 
on the question as to whether the tusk of the elephant should be regarded as a tooth or a 
horn, referred in proof of his argument to the " Celtic Elk" — 

** Such as are of opinion that the prominences from the mouth of the elephant are teeth, 
and not horns, should look at the Celtic elk and the ^Ethiopian bulls : for the male elks 
have horns over their eyebrows, but the female have no horns ; and the Ethiopian bulls 
have horns growing out of their nostrils.''* 

That by the term Celtic^ Pausanias meant the country or countries of the Gauls, or 
Celts, is plain from many passages in his work, of which the following is an instance :— 

** It is by no means, therefore, wonderful that the white poplar should grow first of 
all by the side of the River Acheron ; and the black poplar on the banks of the Celtic 
Eridanus, and in the country of the Gauls."t 

Mr. £. H. Blake said he saw a pair of elk's horns taken from a bog in Mayo, below 
which he believed there was no clay. 

Dr. E. Perceval Wright stated that the Museum of Trinity College possessed a very 
fine series of the Irish elk, perhaps the finest in existence. In addition to two perfect male 
skeletons, and one female, there were eleven skulls of the male, and one of the female 
animal. The skeletons referred to possessed not only the rare phalangeal bones, but also 
perfect sets of incisor teeth. From an examination of more than thirty specimens of the 
heads and horns of the megaceros, Dr. Wright was of opinion that all the supposed sword 
cuts, &c., on the horns, were not the work of men contemporaries of the elk, but of the 
workmen engaged in raising them from the bogs. 



•"OffOi dk dvOpibiTiov rd diA tov (XTSfiaroc Iq to l/cr6c eXstpaffiv k^itrxovTa 
6i6vrac r&v Orjpiutv ilvai, Kal ov Kipara i^yfivrai^ tovtoiq iariv aTriSeiv fikv ig 
rdc oKKag t6 iv KskTiKy Qripiov^ &iri8eiv Sk ig tovq MOtoiriKovg ravpovg. aAicai 
nkv yAp Kai Kspara lirt ralg dtppixriv ixovmv oi apptvtQy t6 8k 0^Xv ov (ftvei to- 
Tcapairav* Oi ^e AtdiOTrt/cot ravpoi rd Ktpara ^vovciv Itti ry ptvL — Pausanias' 
Description of Greece, lib. v., cap. xiL 

f OSro) Kal r^v XkvKtjv Oavfia ovSkv^ alyetpov re Kal kStivoVj ri^v /ikv kirl 
'Ax«povri &va<l>vvai Trpwrov, kotivov 8k iirl ry 'AX0ei^, rriv 8k alyupov yrjc Ttjc 
T&v ILiKrStv Koi *llpi8avov tov KeXri/cov Opkfjifia slvat.-^Ibid, cap. xiv. 
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Professor Jukes mentioned a head of a megaceros seen by him, which had been taken 
firom a bog, at the making of a railway cutting near Rathdrum. The drain was about 
eight feet deep. The head was deposited in a bog, and no clay was visible behind it He 
sapposed the time of the deposition to have been between the commencement of the hot- 
tom of the bog and the growth of the top. He believed the megaceros to have been con- 
temporaneous with the mammoth. He did not know of its bones being associated with 
flint implements. The injuries apparent on the bones of elks may not have been re- 
ceived from man at all, but may have been bruises sustained by the animal while posh- 
ing its way through thickets or forests. Man and the megaceros may have been con- 
temporaneous in other countries, and not in this, as man at the time might not have come 
so far west. 

Mr. Baily mentioned an account by Professor Morlot, printed in the Journal oftha 
Geological Institute of Vienna^ of bones of elks associated with spear-heads and fragments 
of pottery, the whole having been found near a small lake, in the canton of Berne. Dr. 
Geinitz's specimen was found in a bog at Kilcullane, between Bruff and Limerick. 

Dr. Wilde observed, that the first person who instituted a comparison between the 
remains of the Cervus alces and those of the Irish megaceros was Sir Thos. Molynenx, 
a distinguished Irish physician, anatomist, antiquarian, and geologist Professor 
O'Curry informed him that the elk was not named at all in early Irish literature. He 
saw many years ago, in a museum on the Continent, a megaceros horn bearing on it an 
inscription, carved in letters of considerable size, which archasologists believed to be con- 
temporaneous with the deposition of the horn. The language of that inscription was not 
known in Europe, and it was a great puzzle to philologists. This was found on the 
banks of the Danube, near some very Interesting antiquarian remains. 

Mr. Doyle mentioned three instances which he saw of remains of elks, found in this 
country. One was at Downpatrick, in 1834. In that case, the remains were found three 
or four feet deep, in a marly hollow — no bog. Another was a collection of five heads, 
with partially decayed horns, very soft, found in a bog, in the county Wicklow, at Lea- 
more. 

Dr. Stokes said he did not see what important geological question was to be solved by 
determining whether these remains were contemporaneous with man, or not. He could 
not comprehend what Dr. Wilde had said as to the want of notice of the elk in '* early ' 
Celtic literature ;" for he did not know what that literature was, or where it was. He 
never heard of *' early Celtic literature.** He doubted very much if we had any reliable 
Irish literature anterior to the eighth century. As to the notice in the Book of Lismore, 
it was to be expected that any notice of the elk there would be in a mythical form. 
Whether contemporaneous with man, or not, the megaceros would appear to be a very 
late animal. In truth, its remains were not fossils at all. Ho had, while a student, 
analyzed some of the bones, and found no fossilization — the earthy and animal ingredients 
being in the same proportions as if the animal had recently died. When Archdeacon 
Maunsell sent up a skeleton to the Royal Dublin Society, he remembered that in his let- 
ter accompanying it was a statement, that he had found marrow in the bones, which 
proved to be combustible, and actually burned when ignited. The same letter stated that 
along with that skeleton were found some ancient Irish jet rings. He believed that, if 
the megaceros were not contemporaneous with man, it was nearer to him than any other 
extinct animal that we know of. 

Professor R. W. Smith said he had in his possession a considerable collection of spe- 
cimens of bones of the animal in question ; and some of these, which were bones of the 
feet, exhibited evidences of a form of disease which in man only occurred at a very ad- 
vanced period of life. This disease was alluded to in Dr. Geinitz's paper, as noticed by 
Dr. Zeis. The question as to the probable duration of life of the elk, so far as it could be 
inferred from evidence of that kind, was an interesting one. 

The President expressed his regret that Dr. Greinitz was not amongst them, to wind 
up the discussion with a reply. He had to express his satisfaction that they had soe- 
ceeded in bringing amongst them a body of gentlemen whose researches lay in a direc- 
tion different from theirs, while they were equally valuable and important ; and who, 
although they were antiquarians, must admit that the geologists cultivated an antiquity 
older than theirs. They welcomed amongst them and rejoiced at hearing the opinions of 
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the eradite scholar (Dr. Petnie), who might be called the father of Irish antiqaities. With 
regard to the quotation from Pausanias, the question under discussion had attracted the 
attention of so many learned men, that it was difficult, after all, to say what passage of 
any writer of antiquity had, and what had not, been brought forward as bearing upon it. 
The present question, though of real importance, had yet a factitious importance attached 
to it. Geologists, and also all other antiquarians, appeared to him to have a tendency 
to exaggerate the antiquity of the remains with which they were concerned. Dr. Petrie*8 
work on the Irish Round Towers had dispelled the exaggerated notions of their extreme 
antiquity, and had shown that they were not Druidical or Pagan. On the present ques- 
tion he had always leant to the opinion of Dr. Harte. The date of the Book of Lismore 
was posterior to the introduction of Christianity in Ireland ; and the other evidences 
which had been submitted went to show that the evidence against the contemporaneity 
of the remains with man was not so conclusive as had once been supposed. The name 
of Sir Thomas Molyneux was identified with Trinity College ; he discovered bones both 
of the Irish elk and the Irish elephant, and sent them to the Royal Society of London — 
an example worthy of not being followed;, and he trusted that in future antiquarian 
remains found in this country would be handed over to the care of the scientific bodies 
here, who well knew how to take care of them. When Professor O'Curry told him that 
the Irish name for the elk was, ** Ox of the Deluge," he was certainly staggered in his 
belief that the animal was contemporaneous with man ; because the Celtic mind was pe- 
culiarly observant'of natural objects, and, as proved by the topographical names through- 
out the country, gave them highly poetic and appropriate names ; and that consideration 
went to show that the name *' Ox of the Deluge" must have had reference to a pre-his- 
toric animal. In the specimens lately presented by Dr. Wilde, he found cr}^8tals of blue 
phosphate of iron, such as might be found in the soil of a knacker^s yard. The evidence, 
though conflicting, on the question before them, was highly interesting. He trusted that 
Dr. Smith would, on a future occasion, bring before them the question as to what the 
traces of injury or disease in these remains amounted to. Mr. Andrews, the President 
of the Natural History Society, had asked him to express his regret at not being able to 
attend, as he had some important matters to bring forward. 
The meeting was then adjourned. 



General Meeting, January 8, 1862. 
The President in the Chair. 

Minutes of last meeting read and confirmed, donations announced, and thanks voted. 

Andrew Armstrong, Esq., Oladdagh, Bray, was elected a Member ; W. Harte, Esq., 
C. E., Donegal, a Non-resident Life Member ; and J. Jameson, Esq., an Associate Meml^r 
for the Session 1861-2. 

Mr. R. H. Scott (Hon. Sec) read the following letter from the Rev. R.V. Dixon, " On 
the Occurrence of an Ancient Paved Road under deep bog, in the neighbourhood of Omagh, 
County of Tyrone :"— 

" Cloghemy, Dungannon^ April 11, 1861. 

** Dear Sir, — I do not know whether you remember that Omagh is situated at the 
confluence of two rivers, which have filled the whole of the small plain in which they 
meet with an alluvial deposit of sandy loam, to the average depth of about three feet. 
These rivers now run in well-defined channels, some three or four feet at least below the 
level of the alluvial plain. Mr. Greer, my agent, was sinking a foundation for some 
houses he is about to build in the angle formed by the junction of the rivers. Having 
sunk through the alluvial loam, he came on a paved road or causeway, resting on the sub- 
jacent gravel, about nine feet wide, which is formed of rounded stones, of tolerably uniform 
size, closely laid together, and of such thickness as to form a stratum in a single course 
about eight or ten inches deep. I have written to him to have accurate measures taken 
of all these particulars, and to get the position and direction of the road accurately laid 
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down on tho Ordnance Map. The road tends to a point in one of the rivers (the Camowen), 
which would form an excellent ford, where the water is shallow, and the bottom rocky, — 
perhaps it led to it when the ground between the rivers was a marsh, and such a paved 
cHUitcwAy nccessar}* for traffic. As a depth of three feet of allavium has been deposited 
on it, it must bo very old. I send a tracing from the revised Ordnance Sorvey, markiDg 
the position and direction of the road from memory. If the thing interests yon, I wiU 
get you any further information you desire. 

" Tours sincerely, 

** BoBSBT V. Dixon. 
^' Rev. Professor Haughton, President Geological Society.** 

Mr. Scott read the following letter from C. W. Palliser, Esq., addressed to W. 
MacDougall, £sr|., on a submarine bog recently discovered in Wexford Haboor. 

" Wexfordy Sept, 22, 1861. 

" My dear Sir, — I think you may be interested in the following facts : — In sinking 
last June for foundations for the new engine-house, on the north side, at a place upwards 
of 900 yards from the nearest land, — that is from the former high-water mark, — after 
going through fourteen feet of blue mud, we came upon turf containing bog-oak and deal 
in considerable quantity. After passing through about six feet of this, we found mud 
again, of a greyish colour, two feet in depth, and then we came on solid marl, on which 
we built our foundations. I send you specimens of the blue mud, turf, and wood found 
in it. The pieces of wood I send are apparently the roots ; all the larger pieces have 
been taken away, and used for firing. I cannot at present send yon a specimen of the 
marl, as tiie excavation about the building has been all filled up ; but when sinking for 
other portions of the work still to be done, I shall send you a bit of it. Before the land 
was reclaimed, the tide at high- water rose about five feet on the spot I allude to. 

" Faithfully yours, 

"C. W. Paluseb. 

•* W. MacDougall, Esq.'* 

The President stated that several sub-marine bogs were found at Belmnlletand Achill 
Sound, in Mayo, and at several points along the coasts of Cork and Waterford. Mr. Pal- 
liser's account was the first which he had met with of the occurrence of the phenomena on 
the south-cast coast. 

The occurrence of similar bogs at Errislannon, county of Galway, was mentioned by 
Dr. Davis ; at Courtmasherry, county of Cork, by Mr. Goode ; at Belfast, by Mr. Jukes; 
at Killybegs, county of Donegal, by Mr. Scott ; at Portrush, by Mr. MTansland ; and at 
Ballinoulart, Cahore Point, by Mr. Bolton. 

Mr. Jukes said that he had seen the bogs alluded to at several points in Ireland, and 
al<!0 off New Brighton, near Liverpool, where, in the year 1837, he had found living pho- 
ladep in the trunks of trees of which the bogs are composed. 

The Secretary read a letter from John Locke, Esq., " On the Occurrence of Flint 
Implements in the Drift." 

Mr. W. II. Baily, F. G. S., read his paper " On Graptolites and a Theca from Lower 
Silurian Rocks, in the counties of Meath, Tipperary, and Clare" (p. 300). 

The President read the following letter from tiie Rev. John Storrs, relative to the 
Gold Fields of Nova Scotia : — 

" The Rectory^ Comwallis^ Nova Scotia^ 
"A N.America, Nov. 27, 1861. 

*' Dear Sir, — The gold fields of Nova Scotia appear in some degree to attract the 
attention of the home press. Several times I have thought of addressing you, — ^not to 
describe tlicm, for scientifically I should fail, — and I have been led to believe that your 
knowledge of the geology of these parts has brought you in some measure acquainted 
with their nature and extent. Dawson (now President of M*Gill College, Canada) is the 
best Nova Scotian colonial authority as"a geologist. Gesner, a native of this parish, though 
now residing in the United States, is not considered equal to President Dawson. So far as 
relates to the gold fields of Nova Scotia, I would merely state a few facts relative to the 
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light in which these auriferous regions are regarded by our natives and settlers. All in- 
dividuals who have tried their luck — i. e. alone, or by twos or threes — have generally 
been glad to return to their ordinary labour, whether on the farm or in the woods, satis- 
fied that remuneration was qmte a lottery at the gold mines, with more blanks than 
prizes. In several instances companies have been formed by persons of means to take 
shares, so as to employ miners at stated wages. These companies have not all been success- 
ful, though I believe some of them have done more than pay wages ; and one or two of the 
real business-men sold out their rights when the excitement was great, and in that way 
realised a profit The population of this county— called King's County — exceeds 18,000. 
During the past summer and autumn, nearly all the men and youths visited one or other 
of the mines, intending to prosecute work as a real business, and nearly all returned after 
a few weeks' or months' absence, quite contented to resume the plough, the axe, or other 
implement of toil ; and wages have not for eight years been so low, nor men so abundant. 
And yet I think there is gold in sufficient abundance to reward the miners. No doubt, 
the best method to be pursued is for responsible parties to form companies, and to hire 
labourers at stated wages. The Provincial Government thus invite the enterprising to come 
forward, and, no doubt, they think that that enterprise would be rewarded. Our winters 
might present obstacles which milder climates do not ; and our autumnal rains are always 
very heavy, filling every pond or pool, and swelling every brook or stream into an angry 
current. The minerals of the province belong to the Crown, and not to the owners of 
the soil. Next year, no doubt, will test their value." 
The meeting then adjourned. 



Annual General Meetino, Februart 12, 1862. 
The President in the Chair. 

The ballot was declared open, the minutes of last meeting were read and confirmed, 
donations announced, and thanks voted. 

Dr. Wilde 'presented a specimen of Itacolumite (flexible sandstone), from a locality 
twenty miles from Delhi, from Captain Warren, of the 27th Regt. 

A stone found in a log of Dantzic timber, 16 inches square, was presented by Alder- 
man Thomas Martin. 

The following gentlemen were elected Members of the Society : — Edward Barrington, 
Esq., Fassaroe, Bray; and Ffolliott Barton, Esq., 2, Grattan-street. 

Mr. Jukes, Honorary Secretary, read the Report of Council, List of Members gained 
and lost, and the statement of Accounts as certified by the auditors, B. Caldwell, Esq., 
and R. S. Reeves, Esq. (see p. 306). 

Dr. Sidney and Mr. Scott were appointed by the President scrutineers of the ballot* 
which was declared closed, and the following gentlemen were elected Officers and Council 
for the year 1862-3 (see p. 319). 

The President then read his Address. 

Lord Talbot de Malahide proposed, and Mr. Caldwell seconded, that the President be 
requested to print his Address in the Journal of the Society (see p. 319). 

The meeting then adjourned. 
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EXPLANATION OF PLATE IV. 
(lUostrating Mr. Bailt*s paper on GraptoUtes and other FosbUb, page 300.) 



LOWEB SlLTTSIAIf GkAFTOLITES AKD ThECA« 

Fig. 1. a^, — Lidymograp^UB MurchU(mi (Beck, sp.) Bellewstown, Co. 
Meath. 
a, natural size ; h, portion of the same enlarged 4 diameters, 
showing diagonal markings on the cells ; e, compressed speci- 
men, natural size. 
Fig. 2. tf, 3, c. — ZHphgrapsus prUtU (var. acahriformis). Belvoir, 

Co. Clare, 
a, one of the largest examples, with fine axis continued at both 
extremities; h, an intermediate form, haying the axis much 
extended above, both showing the alternating cell divisions ; 
Cy a small example, without any trace of cell division ; all na- 
tural size. 
Fig, 3. a, h, — IHplograpsus pristis (ffisinger, sp. J Belvoir, Co. Clare. 
a, largest example, showing fine central axis, and serrated outline 
of cells ; hy smaller ; do., both natural size. 

Fig. 4. a, dty e, — I>iplograp8U8 mucronatus (Hall). Belvoir, Co. Clara 
a, largest example, showing long filaments proceeding from the 
ceUs, and fine central axis, continued at both extremities; 
hy a bent and distorted specimen ; Cy a small example, showing 
fine central axis, much extended above. 
Fig. 5. a, hy c. — Graptolitkua (?) gracilis (Hall). Belvoir, Co. Clare. 
a, a portion of principal axis, giving off several branches, show- 
ing cell serratures, natural size; 3, part of a branch with cells, 
enlarged 4 diameters ; Cy another specimen, showing the spirally 
curved central axis, with branches proceeding from it, natural 
size. 

Fig. 6. tty h, — Graptolithus (?) hamatus (Baily, n. s.) (Jarrangrena, 
Co. Tipperary. 

a, this small branching Graptolite, natural size ; J, the same en- 
larged 3 diameters, showing the hooked character of the cells 
on the lower portion of its axis. 
Fig. 7. a, h. — Didymograpms Forchhammeri (Geinitz). Kilnacreagh, 
Co. Clare. 

tty this diverging Graptolite, natural size ; 3, portion of the same, 
enlarged 6 diameters, showing the rounded cells, with their 
orifices. 

Fig. 8. a, h, — Theca eometoides (Baily, n, s.) Belvoir, Co. Clare. 

a, a group of different sized examples, on a slab, with Diplo- 
grapsus pristis ; hy one of these Pteropods, enlarged 3 diameters^ 
showing faint indications of annular markings or divisions. 
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